“Calhoun 


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1981 


An analysis of cost growth in the F/A airplane 
acquisition program. 


Dyer, Joseph Wendell 
Monterey, California. Naval Postgraduate School 


http://ndl.handle.net/10945/20416 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
D U DLEY research materials and institutional publications created by the NPS community. 
sa Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 
KNOX appointed — and published — scholarly author. 





LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 


http://www.nps.edu/library Monterey, California USA 93943 








—=eeiae 
Suir i : 
eHneeiny = 

















NAVAL POSTGRADUATE SCHOOL 


Monterey, California 





THESIS 


AN ANALYSIS OF COST GROWTH IN 
THE F/A-18 AIRPLANE ACQUISITION PROGRAM 


by 
Joseph Wendell Dyer 


December 1981 


R. G. Nickerson 
bhesas. Co-Ad vaso rise D. CoeBeger 





Peorovedg for public»™release; distribution unlimited 


T202¢ 






. Tea Th 








SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered) 


REPORT DOCUMENTATION PAGE 


2. GOVT ACCESSION NO. 







READ INSTRUCTIONS 
BEFORE COMPLETING FORM 


5S. TYPE OF REPORT & PERIOD COVERED 
Master's Thesis; 
December 1981 


> PERFORMING ORG. REPORT NUMBER 












4. TITLE (and Subtitie) 


PaeeAmalysis of Cost Growth in the 
F/A-18 Airplane Acquisition Program 











J. AUTHOR, a@) - CONTRACT OR GRANT NUMBER(Q) 







wesepn Wendell Dyer 





10. PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UMIT NUMBERS 


12. REPORT OATE 
December 1981 

13. MUM@ER OF PAGES 
230 


AGENCY wmAmME &@ ADORESE(1i dilterent from Cantroiling Office) 18. SECURITY CLASS. (oft (hie répert) 


9. PERFORMING ORGANIZATION NAME ANO ADORESS 


Naval Postgraduate School 
Monterey, California 93940 












CONTROLLING OFFICE NAME ANDO ADORESS 


Naval Postgraduate School 
Menmtrerey, California 93940 





"1. 

















MONITORING 






Unc Pasisnfaed 


Se. DECL ASSIFICATION/ DOWNGRADING 
SCHEDULE 


Naval Postgraduate School 
Monterey, California 93940 












16. O:ISTRIBUTION STATEMENT (af thie Report) 






Approved for public release; distribution unlimited 






17. DISTRIBUTION STATEMENT (of the abetrac! entered in Block 20, ({ different from Report) 


18. SUPPLEMENTARY NOTES 





19. KEY wORDS (Ceantinue on reveree cide if neceeceeary end identify by biock number) 





18, A-18, F/A-18, cost growth, weapon system acquisition, 
inflation, index numbers, cost estimating, airplane/aircraft 
procurement, aerospace systems cost growth. 












20. ABSTRACT (Continue on reveree side if nececeary and identify by bieck mmber) 


This research analyzes the F/A-18 airplane acquisition pro- 
gram with respect to cost growth. It is noted that the develop- 
ment estimate of total program cost addressed the acquisition of 
Only 800 airplanes, but that a decision was made in 1978 to 
increase the inventory objective to 1366 airplanes. Additionally, 
Pae estamates of inflation (escalation) issued by the Office of | 
the Secretary of Defense are observed to be lower than the 







DD .“°%" 1472s Ear Tiom OF | NOV 6813 OBSOLETE 








ee ge TN I a a LE, 
Gacumety CL AssiPIC ATION OF Twis PAGE/Wren Nore Entered: 


Block #20 Contd. 





inflation actually experienced by the F/A-18 contractors. It is 
concluded that, as of December 1980, the program cost growth was 
may 10 percent when adjustments are made for both the quantity 
Maange and for actual inflation. [It is further concluded that 
the program managers had little control over cost growth. Con- 
tinued inflation and possible failure to realize the expected 
cost-quantity relationships are identified as likely areas of 
Seemraicant future cost growth. 


th 


DD - Form, 1473 








Pepmevedecor public release; distribution unlimited 


An Analysis of Cost Growth in 
the F/A-18 Airplane Acquisition Program 


by 


Joseph Wendell Dyer 
Lieutenant Commander, United States Navy 
B. S., North Carolina State University, 1969 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN MANAGEMENT 
from the 


NAVAL POSTGRADUATE SCHOOL 


December 1981 





ABSTRACT 


This research analyzes the F/A-18 airplane acquisition pro- 
Mea With respect to cost growth. It is noted that the devel- 
Gpment estimate of total program cost addressed the acquisition 
memoniy 800 airplanes, but that a decision was made in 1978 to 
increase the inventory objective to 1366 airplanes. Addition- 
ally, the estimates of inflation (escalation) issued by the 
Office of the Secretary of Defense are observed to be lower 
than the inflation actually experienced by the F/A-18 contrac- 
Moers. It is concluded that, as of December 1980, the program 
cost growth was only 10 percent when adjustments are made for 
Been the quantity change and for actual inflation. It is 
further concluded that the program managers had little control 
Over cost growth. Continued inflation and possible failure 
to realize the expected cost-quantity relationships are iden- 


tified as likely areas of significant future cost growth. 
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I. INTRODUCTION 


mee primary objective of this research is to realistically 
determine the magnitude of the F/A-18 program cost growth, and 
to identify the major factors which have contributed to this 
@umemorowth. After the primary factors are identified, an 
evaluation will be made to determine which cost growth factors 
are controllable and which factors are uncontrollable by the 
Beeertam manager. Finally, an attempt will be made to identify 
Weesible areas of future cost growth. 

A subsidiary objective is to crystallize and summarize 
much of the literature pertinent to weavon systems cost and 
thereby to provide program managers with a manageable source 


of reference material. 


MeeeDEFINITION OF KEY TERMS 

Definitions of the following key terms are taken from 
The Navy RDT&E Management Guide: [1: C-1] 

Pewelopment Estimate - The estimates of operational/technical 
Characteristics, schedule and program acquisition cost for both 
development and procurement when approval is given for the 
@eogram to move into full-scale development. 

Current Estimate - The latest forecast of operational/ 
Beennical, schedule and program acquisition cost. 

Seotcearowth - The cumrent estimate of program acquisition 


©0st minus the development estimate of program acquisition cost. 


eZ 





B. BACKGROUND 

The F/A-18 ''HORNET' strike fighter is a single seat, twin 
Saeine, jet airplane that is designed to operate both from 
@shore and from aircraft carriers. This single airplane is 
to be produced as a replacement for the aging F-4 fighter, 
mma the A-7 and A-4 light attack airplanes. [Initial Opera- 
@uonal Capability (IOC) is scheduled for 19835. [2: 3] 


il 


imemeenesis of the F/A-18 was in the U.S. Air Force (USAF) 


lightweight fighter competition between the General Dynamics 


@orporation MP -16° 


Jand eelhe Neowetigup=-Comporatzon YF-17. This 
Gompetition was decided by a competitive flyoff between proto- 
type airplanes and was won by the General Dynamics Corporation, 
Single engine YF-16 in January of 1975. [3: 21] 

The Department of Defense desire that there be a maximum 
of commonality between U.S. Navy and U.S.A.F. aircraft assets 
drove the Navy to strongly consider also selecting the YF-16. 
However, the YF-16 was rejected primarily for three reasons: 
1. The Navy believed that the relative capabilities of the 
meo@ealrplanes were not demonstrated during the flyoff. (Northrup 


had conceded a performance advantage because the YF-17 design 


objectives related to maximum sustained maneuvering and 


the F/A-18 was originally proposed to be produced as 
separate fighter and attack models with high but not total 
commonality. Later in the program development both missions 
were incorporated into a single airframe/system. 


“Aircraft identification Symbols; Y smproteittype, A = 
attack mission, and F = fighter mission. 


L3 





@eeeeration were not realized until late in the competition.) ; 
fee ine YF-16 was not considered carrier adaptable because of 
a@meangile-of-attack limitation required for deck clearance in 
Meee tanding configuration, and; 3. The Navy strongly desired 
the added safety provided by a twin engine airplane. [3: 21] 
feenrip, who had no recent experience in producing carrier 
@mepbanes for the Navy, teamed with McDonnell Douglas Corpora- 
Meee (contractor for the F-4 airplane) and proposed a design 
Meee Carrier-adapted YF-17. This design was selected by the 
Mepyean May of 1975 and the airplane was redesignated the F-18. 


McDonnell Douglas then became the prime contractor. [3: 21] 


Gee Me THODOLOGY 

ies research was conducted in three forms: archival 
research, opinion research and analytic research. 

The archival research centered around the F/A-18 program 
meeeoteca Acquisition Reports. The Selected Acquisition Reports 
provide a standard, comprehensive summary status report which 
reflects the program manager's current best estimate of cost 
goals and compares these estimates with baseline parameters. 
Congressional records, Office of the Secretary of Defense 
Studies and professional periodicals were also employed during 
the archival research. Additionally, an extensive search of 
literature relating to the program management environment, 
to weapon system cost management methods, concepts, and tech- 
nique, and to inflation and measurements of inflation was 


conducted. 
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@eamieon research was conducted via interviews with present 
and recently retired officials from the Naval Air Systems 
Command, Office of the Secretary of Defense, Naval Material 
Gommand, and from the Aerospace Industry. In total, over 
forty-five interviews were conducted in Washington, D.C. and 
Sueeeou1s, Missouri. This opinion research focused on the 
Mam@eaeerial, technical, and political background needed to 
Pmeeerly interpret the archival information. 

Analytic methods were used to investigate the effects of 
assumptions regarding cost-quantity relationship on program 


C@st. 


D. LIMITATIONS 

Mien timited available research time (approximately six 
fees) required that F/A-18 cost growth be analyzed in the 
Dagar da@geregate. Therefore, no attempt was made to identify 
Specific causal factors of program cost growth. An analysis 
of program cost down to individual subcontractors and govern- 
Wee field activities levels would no doubt be enlightening, 
but there the database grows geometrically, and becomes unman- 
ageable by a single researcher. 

firme limitations also precluded shoulder-to-shoulder com- 
Parisons of F/A-18 program cost growth history with that of 
Geter tactical airplane acquisition programs. 

Peeumitation was placed on the timeliness of archival 


Geer utilized in this research. The latest archival data used 


rs 





was as of December 1980. This information cut-off was estab- 
lished because this was the latest data available which was 
Meauired to be in agreement with the President's annual budget 
Submission. The requirement for agreement between the Selected 
Acquisition Report data and the budget submission provided 
meemer Confidence in these data. No such "as of" restriction 
Meee placed on the information collected during opinion research. 
In an attempt to create an informal environment in which 
interviewees could freely discuss weapons systems cost growth, 
MmeeintervViewees were assured that they would only be identi- 


fied by the position they held or had held. 


ZmeORDER OF PRESENTATION 
(ams thesis 1S organized so that Chapter Two provides the 
reader with the background needed to understand the analysis 
presented in Chapter Three. Readers who are thoroughly familiar 
: With weapons system program management and measurements of 
inflation may omit Chapter Two without loss. However, this 
Chapter provides a compilation of the multi-disciplinary 
material relating to weapons system acquisition management in 
general and system cost growth in particular. Chapter Three 
analyzes the history of the F/A-18 program cost from the formu- 
lation of the development estimate through the current estimate 
Of December 1980. The magnitude and controllability of program 
©6St growth is evaluated, areas of cost growth are identified, 


and possible areas of future cost growth are discussed. Chapter 


16 





Meme presents general and specific conclusions relating to 


the analysis of F/A-18 program cost growth. 
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Mii neneee NOR VEXtolING LITERATURE RELATING 
TO WEAPONS SYSTEM ACQUISITION 
Meemourpose of this chapter is to survey the literature 
Meeeaient to the research described in Chapter One. Sources 
@eepibliographic information included library card catalogues, 
the Business Periodical Index, and a number of electronic data- 


bases serviced and/or maintained by private industry and by 


' the Department of Defense. The non-government databases searched 


ancluded DIALOG (Lockheed Corporation), ORBIT (SDC Corporation), 
INFOBANK (New York Times), and BRS (Bibliographic Retrieval 
Semvices). The Department of Defense data bank, which yielded 
Meme reatest information, was DLSIE or the Defense Logistics 
memares Information Exchange. Keywords identified for the 
database searcher were: cost growth, price analysis, material 
@eg@uisition, cost information reports, cost tracking, inflation, 
index numbers, aerospace industries, and cost estimating. 
iieeeGals of this chapter are twofold. First, the material 
that follows is designed to assist the reader in the interpre- 
tation of the F-18 program cost growth analysis presented in 
Chapter Three. Concepts and definitions presented here are 
@esigned to provide a departure point and a focus for that 
analysis. Secondly, it must be recognized that the literature 
addressing weapon systems cost growth is multi-disciplinary 


and often impresses readers as similar to the fabled blind 


18 


men describing an elephant. An attempt has been made to crys- 
tallize and summarize much of the pertinent literature and 
thereby to provide program managers with a manageable source 
Of reference material that will itself contribute to broaden- 
Mee Ot the body of knowledge. 

This chapter is divided into three major divisions. The 
first, Program Management, and the Acquisition Environment, 
addresses the program management concept and then addresses 
the Department of Defense acquisition and budgeting processes. 
The major weapon system summary status report is also addressed 
in this section. The next section, Methods, Concepts, and 
Techniques, looks at establishment of a datum from which cost 
growth is measured, system changes, production learning and 
contract types. The last section, Inflation and Measurement 
Geeintlation, briefly touches upon some inflation theories 
@meetnen addresses the application of index numbers by track- 
ing the cost of a hypothetical airplane (the X-99) program 
during an inflationary period. Finally, some caution is urged 


in application of purely aerospace price indexes. 


A. PROGRAM MANAGEMENT AND THE ACQUISITION ENVIRONMENT 

This section defines, depicts and discusses the program 
Meamasement concept. Then, the acquisition environment is 
discussed in terms of the major weapon system recommending 
body (the Defense Systems Acquisition Review Council) and 


the funding process (the planning, programming, and budgeting 


We, 





Mepeem.) Lastly, the selected acquisition report system is 
defined and discussed. The F/A-18 Selected Acquisition Reports 
are the main source of cost data which will be analyzed in 
Gmepter Three. 
ime er rogram Management 

Program management is the central organizational mech- 
anism for integrating the Department of Defense research, 
development, test, and evaluation efforts required for systems 
@eeuisition. The central tenet of program management is or- 
ganization by output or purpose [1: 1-7]. The program manager 
ieeeppointed to be the advocate of that purpose and is held 
@eeountable for program success [4: 87]. 

ee Matrix Organization 

Using Figure 1, observations and analysis made 

by Hellriegel and Slocum of a project management (matrix) 
Organization in a commercial industrial situation can be applied 


to Naval Air Systems Command program management [5: 59-68]. 
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Figure 1. Abbreviated Naval Air Systems Command Organization 
20 





Functional managers (Engineering, Test and Evalu- 
meron, etc.) are responsible to the Commander, Naval Air 
Systems Command for their activities. The program manager is 
chartered by, and reports to, the same top manager and has 
Mmemeconne! from the functional divisions (and from field activ- 
ties) assigned to him as required on a temporary basis. 
Clearly, there are dual authority relationships associated 
With each of these "temporary" program team members. Hellriegel 
ama Slocum state: 

The project manager's authority flows horizontally across 
maemsuperior-subordinate relationships existing within the 
functional activities of an organization. Throughout the 
Hite span of a given project, personnel at various levels 
and with varying skills must contribute their efforts to 
mubow tor the sequential development of the project...His 
(the project manager's) authority is de facto and stems 
from his charge from top management to get the project done 
Within time and cost constraints. In practice, the project 
manager must rely heavily upon his peers through negotia- 
meme, Knowledge and resolutions of conflict. These rela- 
tionships replace the lack of formal authority over all 

the resources needed to complete the project. 

Semodel published by Hicks can be adapted to cast some 
further light on the responsibilities of a program manager. 
BGe21-22 ] 

The vector of energies expended by functional 
@eements of an organization without the focus provided by a 
program manager is depicted in Figure 2a. 

These energies are directed toward accomplishment 
of individual institutionalized functional goals and respon- 
Seenlities. The formation of a program office and chartering 


of a single individual as program manager serves to redirect 


the more "random" energies of the various functional elements 


21. 
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a 
4 
3 
m5 «CS 
WITHOUT WITH 
PROJECT MANAGEMENT PROJECT MANAGEMENT 
ieepere 2, Vector of Organizational Energies 
toward the program goal. (Note that some functional elements 


[me up in support of the program goals better than others.) 
Archibald has noted that functional management can be seen 
aS “divisive" management since the organization is divided 
along functional lines, while program management, like general 
Management, is "integrative'' in nature. [7: 35] 

m Srorces Behind Program Management 

John Kenneth Galbraith describes six "imperatives 

of technology" which he believes are at work pushing organi- 


zations toward the project management approach: [8: 25-28] 





Semerne time Span between initiation and completion of a 
mBroj;ect 1S increasing. 


mere tne Capital commitment to a program prior to actual 
use of the end product is increasing. 


3. With increasing technology, the commitment of time and 
money tend to be made more inflexibly. 


4. Technology requires more and more specialized manpower. 
5S. the inevitable counterpart of specialization is organization. 


Mumiere Crtective planning and control are required because 


meal. ot the above. 


Certainly these technological imperatives are 
@eeracive within the defense establishment. 
2. Defense Systems Acquisition Review Council 

When David Packard! took over as Deputy Secretary of 
Bemense in 1969, he was given primary responsibility for De- 
fense Acquisition Policy. He quickly undertook a number of 
policy initiatives designed to improve the existing acquisi- 
meen G€nVironment. First, among these was to "provide for 
Seetematic program reviews at important decision milestones 
Memeeroroup of senior officials in the Office of the Secretary 
of Defense."" [9: 1] 


This program review process was codified in Department 


of Defense Directive 5000.1 of 1975 and was known as the 


| . ; 
Defense Systems Acquisition Review Council (DSARC).~ [9: 2] 


Ir. Packard served as Deputy Secretary of Defense from 
Me to 1971. 


- Changes to the DSARC are currently being discussed by 
Mme Reagan Administration. A 30 April, 1981, memorandum from 


tO 
Crd 





The DSARC serves as an advisory body whose principal members 
Mmelude: (10: 3-4] 

® The Defense Acquisition Executive 

2 Under Secretary of Defense for Policy 


SeUnder Secretary of Defense for Research and 
emoineering 


Meeesistant Secretary of Defense (Comptroller) 


eo Assistant Secretary of Defense (Manpower, Reserve 
Affairs, and Logistics) 


0 Assistant Secretary of Defense (Program Analysis 
and Evaluation) 


Seemairman, Joint Chiefs of Staff 

These council members, assisted by other defense and 
Service personnel, render "decisions" (really recommendations) 
‘at mayor program Milestones I, II, and III. These milestones 
are depicted in Figure 3 [11: 1-8]. 

iiemacaquisition process emerges from fleet operational 
experience, technological advances and intelligence assessment 
G@eeene threat. All of these are integrated through ongoing 
mission area analysis. If a need of sufficient importance 
and priority is identified, a mission element need statement 
(MENS) will be written by the service and submitted to the 
Secretary of Defense. [12: 5] 

Bam@asis On the "front end" or problem definition 


(mission need) is required. As may be seen in Figure 4, the 


Deputy Secretary of Defense Frank C. Carlucci, discussing these 
Changes is provided in Appendix A. 
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Navy Program Manager's Guide maintains that approximately 70% 
mma system's life cycle cost is predetermined by the concept 
chosen to meet the mission need.» ie eaieio | 

If the MENS is approved (Milestone 0), the Secretary 
memmenense directs the service to initiate Phase 0 and there- 
[oe 6systematically and progressively explore and develop 
Meeeriative system concepts to satisfy the approved need." 
[1: 2-25, 11: 1-9] (There is no DSARC meeting/decision at 
Milestone 0.) 

PeemMilestone 1, after the service has completed the 
Semeetitive exploration of alternative system concepts to 
the point where the selected alternatives warrant system 
demonstration, the Service Secretary requests approval to 
mee@Gecd With demonstration and validation [1: 2-22]. This 
request is reviewed and a recommendation is made by DSARC 
Meerestone 1) prior to the Secretary of Defense's decision. 
If the Secretary approves, models are fabricated to demonstrate 
and validate the critical technical and operational features 
of the selected concepts (Phase 1). [11: 1-10] 

If Phase I is successfully completed, the service 
mequests permission to initiate full scale development. Again, 


the DSARC meets to make a recommendation to the Secretary of 


No research or statistical evidence was offered in the 
Navy Program Manager's Guide to support 70% or the other per- 
memeosees Shown on this figure. One of the editors of that 
publication maintains that the percentages represent "expert 
Gpanion." 
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Defense (Milestone II). If he gives his blessing, the program 
enters Phase II where the goal is to produce a fully tested, 
G@eeumented, and production-engineered design of the selected 
concept (s) from Phase I {11: 1-10]. This full scale system 
Mesubjyected to both technical and operational test and eval- 
Wetton during Phase II. 

If Phase II is successfully completed, the service 
Meqguests via DSARC, (Milestone III), that the Secretary of 
Meeense grant permission to proceed with the planned procure- 
ment and fleet introduction of the selected system [11: 1-11]. 

Thus, DSARC does provide the Department of Defense 
Ween a Control mechanism by reviewing program progress at 
major decision points distributed throughout the program 
@yenution. 

5. Planning, Programming and Budgeting System 
a. Federal Budget Process 

Before presenting the Planning, Programming and 
Beeeeting System (PPBS) the more general budget process will 
Dewbriefly addressed. The purpose of the Federal budget 
Mmeeess 1S to allocate scarce national resources among com- 
peting public demands [13: A-3]. Figure S depicts the main 
tmpec phases of the process: (1) Executive Formulation; 
(2) Congressional Enactment; and (3) Budget Execution. In 
the Defense Department Executive Formulation is carried out 


Ie PPBS context. 
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Figure 5. Phases of the Federal Budget Process 





FY 198] 


FY 1982 





FY 1983 





ienis Mmpomtant to recognize that each of these 
Ween phases interrelates and overlaps. For example, a Defense 
Department program manager would have been concurrently in- 
Weevea in executing (spending) the Fiscal Year (FY) 1979 
budget appropriations; testifying before Congress in support 
G@mecne FY 1980 budget enactment, and planning for the FY 1981 
budget. All this would have been transpiring during the month 
Geerevruary, 1979. 

Note also that within each budget cycle there is 
a two year time delay from the initiation of budget planning 


Geet the beginning of the execution phase. 
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Dee ee bow Cencepts 
McKinney and Howard state that PPBS provides a 
method or approach whereby, "objectives and resources and 
their interrelations are taken into account to achieve a 
coherent whole. Three major concepts underlie PPBS." [14: 3267] 

° Development in [an] agency of an analytical capability 
menecxXamine in depth both agency objectives and the vari- 
eas programs to meet the objectives; 

o Formulation of a multi-year (at least five years) planning 
and programming process coupled with a sophisticated 
management information system; and 

e Creation of an improved budgetary mechanism that can 
facilitate broad program decisions, translate them into 
Bene refined decisions inwa budgetary context, and then 
Beesent the results for executive and legislative action. 

The PPBS approach is premised on questions such 
as the following: 

eo What are the basic goals and objectives being sought? 


o What are the alternative means for achieving the stated 
goals and objectives? 


o What are the comprehensive costs (present, future, and 
mel Of eCach alternative, both in financial and non-financial 
penrms ? 

o What are the benefits to be achieved from each alternative 
and how effective will each be in achieving the stated 
goals and objectives? 

Gee Depamemenit of Defense PPBS Process 
In keeping with concepts discussed above, the 
Department of Defense instituted PPBS in the early 1960's. 
The goal was to facilitate budgeting in terms of forces and 
Systems rather than resource categories [15: 71]. The pro- 


@eession is from general articulation of national military 


a 





strategy and objectives to specific programs, organizations 
and forces necessary to carry out the strategy and ebj)ectives. 
A model for viewing the Department of Defense 
PPBS is provided in Figure 6 [13: A-12]. 
The planning phase of PPBS is initiated with sub - 
mission of the Joint Strategic Planning Document (JSPD) and 


ends with issuance of the Gonsoliudated Guidance. 
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Figure 6. Planning, Programming, § Budgeting System 





Phew wSsrD provides the views of the uniformed 
Meertary (Joint Chiefs of Staff) on policy objectives, national 
Meaitary strategy, and force levels. The JSPD is not fiscally 
@enstrained and is based on short-, mid-, and long-range 
intelligence studies. This document is published in early 
mel and is an input into the Consolidated Guidance. 

The Consolidated Guidance is prepared for the 
Mecretary of Defense by the Assistant Secretary of Defense 
(Program Analysis and Evaluation) with inputs from throughout 

the Office of the Secretary of Defense. The Consolidated 

Guidance contains a statement of fundamental policy and ratio- 
mere Underlying the defense program. Programming and fiscal 
m@ardance is also included to provide the services with the 
information needed to develop their programs. After a draft 
ms discussed with the Joint Chiefs of Staff and with the Ser- 
vice Secretaries, a revised Consolidated Guidance is released 
to the Services in March. 

The Program Objectives Memorandum (POM) is the 
programming link or bridge between planning and budgeting. 
It is here, in the programming phase of PPBS, where a program 
gains approval for development by standing up to competition 
against alternative means of accomplishing the same purposes 
and alternative uses of the same resources. 

Wwe POM isea definite statement on how thes service 


Intends to carry out their responsibilities with respect to 





Meeenational strategy. The "how'' is constrained by the fiscal 
Meecdance in the consolidated guidance. 

The POM is transmitted to the Secretary of Defense 
Sues JOINt Chiefs of Staff. The Joint Chiefs review the 
-POM's (one is prepared by each service) and write the Joint 
Program Assessment Memorandum (JPAM). This memorandum is 
@me Joint Chiefs of Staff view on the risk associated with the 
POM. (Remember that the POM is fiscally constrained whereas 
the JSPD was not). 

After the POM and the JPAM are received, the Sec- 
retary of Defense reviews the memoranda and identifies alter- 
murs LOr those issues where the Office of the Secretary of 
Merense and the Service differ. After the Joint Chiefs and 
the services have an opportunity to reclama, the Secretary of 
Merense issues the Program Decision Memorandum (PDM). The 
PDM is the Secretary of Defense's decisions on acquisition 
meoprams, force levels, and levels of support. The issuance 
of this PDM is the end of the programming phase of PPBS. 

Upon recemot of sthe PPM, the service prepares 
firm budget estimates of the cost of the programs approved 
in the PDM. These budget estimates are sent directly to the 
Office of the Secretary of Defense for further analysis. 

iiewoe@nwetary Of Detemse holds budget hearings 
Men the Services, Joint Chiefs of Staff and the Office of 


Management and Budget. Following these hearings, the Secretary 





meemilates his budget decisions. These budget decisions are 
mien submitted for incorporation in the President's budget 
which is submitted to the Congress.” 
d. »Five Year Defense Plan 

The Five Year Defense Plan (FYDP) is an official 
@erice of the Secretary of Defense publication which summarizes 
the approved plans and programs of the Department of Defense 
Memponents. More simply stated, it is the management infor- 
mation system (database) that supports the PPBS. The FYDP 
Becords, summarizes and displays budget decisions that have 
meet) approved by the Secretary of Defense. The FYDP is struc- 


tured as modeled in Figure 7. [13: A-8] 
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Figure 7. The Five Year Defense Plan Data Base 





+ changes POM mucw@irimment Of Detense PPBS are currently 
Deing discussed by the Reagan Administration. A 27 March 1981 





iPipsestrucuenre= allews different aggregations of 
data that would be meaningful to different managers. For ex- 
meme, a researcher or analyst seeking information on F-18 
@erplane research and development budgets could query this 
PPBS database by defining the year of interest and (X, Y, Z) 
coordinates. He would find the needed information under: 
G@eeiGge appropriations, general purpose forces, planes). 

The FYDP is updated in October, after Congres- 
S@onal action on the appropriations bill, in January after the 
President submits his budget and in May based on the POM. 
[13: A-9] 

=. PPBS - DSARC Interface 

It should be recognized that DSARC is "event" 
oriented. That 1S, a program proceeds from one DSARC milestone 
to another by accomplishing technological goals, (1.e. success- 
fully completing the validation and demonstration phase followed 
by receiving a DSARC recommendation to proceed with full scale 
development.) This can take several years. On the other hand 
Meo 1S "'time'’ oriented. PPBS runs on a tightly structured 
schedule of 24 months from beginning of planning until comple- 
tion of enactment [11: 2-25]. Since major acquisition program 
decisions are made in the context of both DSARC and PPBS, there 


iS a coordination problem. Decisions made through the DSARC 


memorandum from the Deputy Secretary of Defense Frank C. 
Carlucci discussing these changes is provided in Appendix B. 





Mumeess must be reflected in the FYDP. This 1s accomplished 
Via the POM. Successfully passing a DSARC milestone is no 
assurance of funding, and inclusion in the POM does not assure 
that the budget will not be cut downstream. If a DSARC mile- 
Stone is completed "out of phase" with the POM process sig- 
Maticant funding delays may be experienced. The program 
meeeer must follow these processes carefully, for his funding 
mein jeopardy at each step. [11: 2-25-2-27] 
£. PPBS in Perspective 
GaartbeseSchubeze, whosat the tame was director 
meee Bureau of the Budget, summarized a perspective of 
mss: [16] 
Learned articles have treated (PPBS) sometimes as the great- 
mec thing since the invention of the wheel. Others attack 
Meeilther aS a naive attempt to quantify and computerize 
the imponderable, or as an arrogant effort on the part of 
batter day technocrats to usurp the decision-making function 
mf a political democracy. 
Meeis neither. It is a means of helping responsible offi- 
Oilais make decisions. It is not a mechanical substitute 


for good judgement, political wisdom and leadership of 
meese Officials.... 


muecrected Acquisition Reports 
Department of Defense Instruction 7000.3 is the con- 
meeting document that sets forth the Selected Acquisition 
Meports (SAR) Program. 
a. Objectives 
The SAR is the standard, comprehensive summary 
Status report on major defense acquisition programs. This 


meport reflects the Program Manager's current best estimate 


oo 





@emperformance, schedule, and cost goals and compares these 
estimates with baseline estimates established at DSARC Mile- 
Seone I] when the program was approved for full scale develop- 
ment. The SAR is not designed to be a decision document, but 
Meeener a standardized information reporting document. It 
has been likened to a "'snapshot" taken at the end of each 
@earter reflecting a weapon system program's overall status. 
be Applicability 

SAR coverage is normally limited to those weapon 
System acquisition programs that are~expected to experience 
Metal Cumulative financing for research, development, test 
and evaluation of over $100 million or cumulative production 
investment in excess of $500 million. (SAR coverage may also 
Meeairected by the Secretary of Defense for programs of major 
Meeerest regardless of expected financing requirement. ) 

meeeiistory [17: 9] 

The SAR was conceived by the Assistant Secretary 
Of Defense (Comptroller) in 1967 as an internal Department 
of Defense managerial report. However, in 1967, Senator 
John Stennis (D-Miss), Chairman of the Senate Armed Services 
Committee, requested that he be provided with periodic status 
reports on major weapon systems. The Secretary of Defense 
decided to use the SAR to fulfill this requirement. In 1975 
mans request for information was formalized in Public Law 
94-106, and the SAR is now used throughout all Congressional 


Committees having defense responsibilities. 
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mrcas. 


(1) 


(2) 


(3) 


i) 


(5) 


(6) 


(7) 


(8) 


(9) 


a Coverage 
The SAR's are formatted to address the following 
[18: 2-2-2-27] 


References - displays most of the programmatic infor- 
mation on the weapon system and includes system 
description and mission. 


Summary - briefly states the significant development 
from program inception and focuses on major events 
and changes since last report. 


Seema ional/Techmical Characteristics - lists the 
quantifiable design goals and reports demonstrated 
performance so far accomplished. 


Pencauule Milestones - provides information concerning 
key program milestones encompassing the entire period 
eoem Program initiation to award of first full-scale 
proeauetion contract. 


Program Acquisition Cost - summarizes all changes to 
both costs and quantities which have occurred since 


Secablishment of the program baseline. ~ 


mMemenaccor Cost - reports contractor cost information 
on all active prime and associate prime contracts 
valued in excess of $5 million. 


Variance Analysis - summarizes the reasons for changes 


Beem the baseline values. 


Bwaset Year and Out Year Programs - provides a break- 
down by fiscal year of program acquisition cost and 
eeedlation applicable to the "Budget Year" and "Balance 


to Complete" segments of the current estimate. 


Pesce wanemty Cinves - provides for recurring unit 
tlyaway cost-quantity constant dollars. 


mie SAR provides analysts and researchers with a very useful 


BOO]. 


ines document, referenced tc an approved baseline, pro- 


Vides a comprehensive and continuous record of changes throughout 


meprogram evolution. 


a7 





Seer tHODS, CONCEPTS, AND TECHNIQUES 

This section discusses cost estimating techniques and 
Gee Uncertainty implicit in preparing cost estimates. Cost 
estimates prepared very early in a program evolution provide 
the baseline from which cost growth is measured. An appreci- 
ation of cost estimate formulation is important to the analysis 
Meeemtcd in Chapter Three. Next, the learning curve concept 
mumadressed, as it applies to cost-quantity relationships. 
Meerieecring changes are discussed. Lastly, contract types 
are discussed as techniques for cost control. 

me Cost Estimation 

Cost estimation methods provide the datum from which 
Mest growth is measured. Every phase of defense planning, 
programming and budgeting is based on cost estimation and 
accuracy is a fundamental requirement if intelligent decisions 
mee to be made with respect to effective employment of scarce 
dollar resources. 

Cos tescinatine» respenstbilrtres for-proposed Naval 
Aircraft Development Programs lie with by the Naval Air Systems 
Command. Independent cost estimations are made by the Office 
Of the Chief of Naval Operations before initiation of the 
DSARC. Within the Department of Defense, the Cost Analysis 
Improvement Group (CAIG) provides the Defense Systems Acquisi- 
tion Review Council with a review and evaluation of both the 
Program cost estimates prepared within the Department of the 


Navy. [1: 2-24] 





a. Costing Methodologies 

Mainly two cost estimating methodologies are 
meeboyed within the Department of Defense. One is an indus- 
Meral engineering approach; the other 1s a Parametric Costing 
Technique. 

Tie industrial engineering technique requires a 
detailed knowledge of final design. This method breaks the 
meet 10M process into basic building blocks and calculates 
all the parts, materials, and manhours required to construct 
the aggregate system. [19: 3] 

The parametric costing technique starts with the 
Overall characteristics of the system (such as size, complex- 
ity, or performance level,) and derives an estimate of cost. 

The derivation is based on a Statistical analysis of the 
Mmebationship between performance characteristics and physical 
characteristics experienced in logically related systems [19: 3; 
m 2-25]. 

The imnduwstmyal -enganeerime techniques require a 
detailed and thorough knowledge of production methods. But, 
Since the Government engages in very little actual production 
activity, this method may be better suited to estimates pro- 
duced by contractors than to Department of Defense cost estimates. 

Parametric cost estimating has enjoved laudable 
maccess. As an example, NASA estimated the cost of the Apollo 


moon landing program ($20 billion) using parametric methods to 





@eenin three percent when corrected for unexpected inflation 
m0: 125]. 
D. Estimates Reported in Selected Acquisition Reports 
Once prepared, by whichever method, cost estimates 
mee reported in the SAR. The following are definitions of 
estimates used in the SAR; the nomenclature indicates when 
the estimate was made: [1: C-1] 

eo Planning Estimate - The estimates of operational/technical 
characteristics, schedule and program acquisition cost 
(for both development and procurement) when approval is 
Meven for program initiation (Milestone 0). 

0 Development Estimate - The estimates of operational/ 
Meenmical characteristics, schedule and program acquisi- 
tion cost for both development and procurement when approval 
eS given for the program to move into full-scale develop- 
ment (Milestone II). 

e Current Estimate - The latest estimate operational/ 
meemnical characteristics, schedule and program acquisi- 
tion cost to acquire the inventory objective quantity, 
including usage or losses, necessary to reach the inventory 
objective. 

ee Estimating Error 

aowa pLOgtan progresses in time the current esti- 

mate often begins to differ from the development estimate. 
This is because no estimating method can perfectly consider 
those future items that are unknown or those upcoming problems 
that are not recognized at program initiation. Consider 
Figure 8 which is an illustration (adapted to DSARC process) 
Offered by Archibald [7: 23]. 


Note that the estimated cost for a program is 


not precisely known but lies somewhere within the shaded circle. 
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Meeure 8. Relative Uncertainty"of Ultimate Time and Cost 


in a program life the area of the circle is large, 

Merlecting the relative uncertainty of initial estimates. 

mena program matures the current estimates will be refined 
and the uncertainty (shaded) area will decrease in size re- 
flecting decreased uncertainty. The location of the center 
of the shaded area will move left or right as the estimated 
Scheduled time of development completion becomes more firm, 


and up or down as the estimated cost of the program comes 


Into better focus. 
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However, C@st e€Stimates communicated with Congress 
meetne Selected Acquisition Reports are reported as point 
estimates; that is, the location of the center of the uncer- 
Baanty area on the vertical axis. Herein lies much of heartache 
mecOst eStimation accuracy. A point estimate does not provide 
my insight into the size of the area of uncertainty. Many 
researchers and analysts have proposed that point estimates 
Of ultimate cost be replaced by a report of a confidence 
micerval. 

As an example, the probability distribution of a 


meeeram cost estimate might be as pictured in Figure 9. 


ABILITY 
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Peaone 9. Probability Distribution of Program Cost 





To report only the cost with the highest proba- 
M@elity (c, a point estimate) is to withhold the assessment 
of program uncertainty. 

It would be more meaningful to provide decision 
makers with a confidence interval that said the estimators 
Mave considered the uncertainties associated with the program 
maa are 95 percent confident that the program cost will lie 
between a and b. 

TO gain more insight into the possible folly of 
@ependence upon point estimates alone, consider the graph of 
cost estimates for two competing systems depicted in Figure 


BD . 
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Mae pOint estimate of the cost of System II (c') is lower 
Mian the point estimate of the cost of System I (c). Based 
Moon point estimates of cost alone (and assuming equality of 
performance and schedule) a decision maker would decide to 
@eeeeed With System II. But note that the cost estimators 
mre 95 percent certain that the cost of System I will lie 
mueween a and b; a very narrow interval. The 95 percent 
confidence interval from System II is much broader and extends 
mrom a' to b' where b' is very much greater than b. If the 
confidence intervals are analyzed and risk is considered, a 
decision maker provided with this additional information may 
meerde to proceed with System I even though it has a larger 
Meeectecd probable cost. To do otherwise is to risk experi- 
meerme the very large program cost b'. 
¢: EStimation.of Economic Change 

Oe en Or se@uTcemer estimating errons aneall pro- 
mrams has been inflation. Until approximately 1970 it was 
not common to include the effects of inflation (escalation) 
in program cost estimates [21: 18]. But during the mid to 
Mate seventies and early eighties inflation estimating errors 
pegan to constitute a large part of overall program cost 
mecimation error. Accurately estimating inflation rates has 
proven illusive even though many complex econometric models 
have been developed and have demonstrated varying degrees of 


muccess. 
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Some of the uncertainty involved in predicting 
Meture inflation rates can be observed by using a simple 
Menear regression model. This model assumes that there is 
meeemaerlying linear relationship between time and inflation; 
and further, that the inflation rate observed (sampled) in 
any one year is a random variable with some probability dis- 
Meibution around the underlying linear function. (See 
Mennacott and Wonnacott for an explanation of regression 
Mmieory [22: 331-355].) 

If the assumed 1990 to 1995 inflation rates are 
meoeted, regressed to a straight line and then extrapolated 
Morward to future years, the results would appear as in Figure 
Hi . 

In year 1993, for which sample data was assumed 
meeilable, it is indicated that one could 95 percent confi- 
dent that the mean inflation rate was really between 7.64 
Mecent and 4.17 percent. However, if this line is extrap- 
famed LOrward in time the width of the confidence interval 
quickly broadens. Based on data collected from 1990 to 1995 
Ht would be estimated that the mean inflation rate in 1999 
meitid be expected to be 15.95 percent. But, to be 95 percent 
confident that the 1990 mean inflation rate was bounded, it 


mould have to be reported that the 1990 mean inflation rate 


aiihiiss Medel 19 errered @s anvexample in which uncertainty 
meumeDe depicted. The intent is not to indicate that simple 
Besression would be a good inflation model. 
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mid be anywhere between 9.39 percent and 22.51 percent. 

And that would only be true if the underlying assumption 
Menearity) of the model was true. Certainly that assumption 
is not well founded. Unbeknownst to the analyst working in 
m995, the 1996 election of a president with a vastly differ- 
Seiemational economic program could turn around the trend of 
M@icreasing inflation. There will always be much uncertainty 


in the future. 


99% CONFIDENCE INTERVAL 


MEAN ANNUAL INFLATION RATE (%) 





mrsure 11. Estimates of Inflation--The Dangers of Extrapolation 
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e Learning Curve 


a bearnang Cumve Theory 
One important method utilized in estimating the 
meal unit production cost of a program involves the theory 
membearning curves. Simply stated the learning curve theory 
methat as the total quantity of units produced doubles, the 
Mest per unit decreases by some constant percentage. Graphic 
mummees Of this learning curve effect are presented in Figure 


ee. 


‘s 64 
x 


HE Se Beilmars ea eae 
= tS phate ae 





100 





UNIT COST (C, ) 





: 
e@oehoses 

CCCI a at 

ee - peers 












6 
SSP teeta : HEH rsa anit pee ot ask 
SP HIGRS PR eb ob page} PELE b Lidia pesped=$ G4 | 
. @renGeore one o @ e@ ee@e ee . 





o 









Hi at cepa ptr pret 11000 
15 20 30 40 50 60 100 150 200 300 400 


UNITS (Q)) 


mpeure 12. Learning Curves-Unit Cost-Quantity Relationships 
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This figure shows the cost of subsequent units 
Meepmoduction given learning curves (which plot as straight 
Benes on log-log paper) with "slopes" of 90 percent, 80 per- 
@emenand /0 percent. Consider the learning curve with the 
Meeerecent 'slope."' An 80 percent ‘'slope'' learning curve is 
@me in which the product cost after a doubling of quantity 
mumceebe 80 percent of the former cost. As an example, since 
the 10th unit produced cost approximately $47.50 then we 
Weuld expect the 20th unit to list for approximately 80 per- 
Ment of $47.50 or about $38.00. 

Pomewcencranly, ehesunit learning curve theory 


Meeor the form: 


Where C. Peopmescnes ume COSt Of fhe unit 


Humber 1. 


Ay Pepre@eamncs the theoretical cost 


Of the first unitye@end 


B= In (Learning Curve "slope"') 


nee 


were the slope is expressed in 


decimal form. [23: 2028-2029] 


This learning curve equation tells how learning 


(as measured by performance of a task) progresses over time 
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as the number of opportunities for performing the task in- 
creases. Learning increases rapidly at first as obvious 
M@errticiencies are identified and corrected and the basic 
Bask iS mastered. But, as time progresses, and more and 

meme units have been produced, the rate of learning decreases 
and approaches an asymptote. This is easier to see on an 


@epenmetic plot as in Figure 13. 
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Figure 15. The Learning Curve-Arithmetic Plot 
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Pevissempertant to realize that the learning 
Needing to those cost reduction in a manufacturing process 
is attributable not only to direct workers (dexterity) but 
also to management action (e.g. work simplification and engi- 
neering changes). [23: 2025-2026] 

b. Theory Development 

ihie Vearnine eurve theory was developed by T. P. 
Mepent during the 1950's and was applied by the aircraft 
industry during World War II. The theory provided a much 
Improved method of predicting cost, estimating manpower re- 
quirements, and setting prices [24: I-1-I-11]. 

Two factors found in the aerospace industry seem 
Mecessary for successful application of the theory. These 
factors include, first, the building of a sizable, complex 
end-item that requires a large number of direct labor hours, 
and second, production in which unmechanized assembly opera- 
Meons predominate. These factors and the theory in general 
were validated by a Stanford University study of United States 
Mercraft production history in World War II. [23: 20-28] 

oe  Tieory~Applacation 

Memertlecatbion Ofthe proper ‘slope’? and the 
Mmeeoretical cost of the first unit (A,) are complex problems 
when one uses the learning curve theory to estimate production 
meee. ihe expected "slope" is usually derived from a company's 
Meevious experience with similar items or components. The 


proper Ay oy moOmerdieetieGult to decide upon»~because the real 
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first unit of a complex item will probably be a prototype 
model used in ironing out design problems. As such the cost 
Memes real first unit will be unrealistically high. There- 
meme, the theoretical cost of the first unit should not be 
Meee ot this prototype model but that of the first true pro- 


M@eetton unit. (24: VII-2] 


= 


oe Engineering Changes 


One of the foremost concerns of any program manager 
is controlling engineering changes. An engineering change 
meupamy alteration in the physical or functional character- 
meeves Of a system or item delivered, to be delivered, or 
under development after establishment of such characteristics. 
{1: A-7] Such changes may include the addition of new work, 
tee deletion of work, or the modification of work currently 
Specified. These changes are generally considered to add to 
Meepon system cost. Certainly, after completion of planning 
Mer, and installation of, a production process any change 
Mert at least initially prove organizationally dysfunctional. 
(For example, changing even a simple process may require a 
Major industrial engineering effort to rebalance an assembly 
fine.) Archibald, in his widely read Managing High-Technology 
Meoerams and Projects, discusses the need to firmly establish 
a design freeze point to suppress dysfunctional change [7: 190]. 

However, freezing the design of a major weapon system 
meevery difficult if not impossible. Perhaps the best a pro- 


meam Manager can hope to do is "rigidly control" engineering 
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memees. the literature discusses engineering change at 
Summer length; most often offered as causes of engineering 
changes are the following: 
Seeranging system performance up to expected standards. 
MeemcOorporation of advances in the state of the art. 
Seconcurrency. 
eo Striving for technical perfection. 
© Buy-ins. 
a. Bring System Performance up to Expected Standards 
The operational and technical characteristics of 
meweapon system are formalized at DSARC II and are reported 
Meee@alS in the SAR. But what happens during the develop- 
ment, test and evaluation phases when the performance demon- 
Strated falls short of those goals? The program manager 1s 
meced With two choices: First, expend resources to improve 
the system so that it will meet or at least come closer to 
those goals, or sell the user organization on the fact that 
the demonstrated performance is "good enough." 
ime GueStion of whether to expend more resources 
in search of better performance is usually addressed in a 
cost-benefit analysis context [25: 25-26]. Consider Figure 
1¢ as an example of Cost-Benefit (Performance) analysis of 
improving maximum airspeed of a tactical airplane. 
{If the maximum air speed demonstrated during 
flight test is a, knots and a large improvement can be gen- 


meaced by expending $AX, then it may be wise to suffer the 


ae 
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Figure 14. Cost-Benefit Curve 


mest growth required to obtain the performance goal a>. That 
is, the ratio of the added Benefit (Performance) to cost a 
is attractive. However, were the demonstrated performance 

to be Dy knots and the goal b, knots, the analysis would be 
much less favorable. In this latter case only a small im- 
provement in performance (AY!) would be returned for expending 
SAX. Is that little bit of added performance really worth 

the cost growth that would be suffered? That is a nontrivial 
Problem. If this higher performance level (b5) is required 


tO win the air battle that would be one thing, but how was 


this level determined and specified? 


ee. 





G@rarites J- Hitch, Assistant Secretary of Defense 
Meemptroller) speaking at the University of California, 
Meeeeley, in 1965 stated, "Suspicion persists in some influ- 
Geral quarters that somehow or other cost-effectiveness 
M@emotner mame for Cost-Benefit) studies put dollars before 
national security." [26: 38] But, Hitch goes on to point 
Out : 

memanyone trained in economics, this 1S a most puzzling 
attitude. We know that the very act of making a choice-- 
muecm@at iS all we are doing--involves weighing the utility 
or benefit to be gained against the cost which must be 
incurred. Why is that so? [t 1s so because benefits 
™cost'’ resources and we live in a world in which resources 
Mee limited. If we use more for one purpose, less remains 
Mer Other purposes--even in as rich a nation as the United 
Meates. [26: 38] 

Zo incomperdtion of Adwances in the State of the Art 

Teme is a decreasing lag time between the dis- 
Mummery and application of scientific knowledge. Hence, it 
Mmeenot Unusual for weapon system developments extending over 
@eaumber of years to have the opportunity (sometimes the 
Mumessity) to embrace new technology offering large increases 
Meecapability. A new Navy submarine, approved as of the 
meme r Of 1956, called for building a missile based on per- 
Mermance characteristics attainable in 1958 to be used with 
the submarine scheduled to be ready for service in 1965. As 
the program progressed it became apparent that newer solid- 
meled ballistic missile technology offered the Navy far 


Meeacter capabilities. That new missile, named the Polaris, 


Was to resist obsolescence well into the 1970's. To have 
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meersted incorporation of more advanced state of the art 
meenmology in the name of cost control would have been to 
Meeduce a system that was outdated prior to commissioning. 
may: 30-31] 
@ Concurrency 

Department om Deiemse: Instructaon 5000.2 charges 
Meeeram Managers with the objective to achieve initial opera- 
meenal Capability within the time dictated by the need or 
threat [10: 12]. One of the recommended ways to meet this 
Senedule goal is with planned concurrency. Concurrency is 
defined as overlapping, combining, or omitting phases of the 
@eguisition process. With the F-18 program, for example, 
the Navy has practiced concurrency by simultaneously conduct- 
mee teight testing and proceeding with initial production. 
Seeetnough the flight test program identified performance 
meeolems that required correction via engineering changes, 
the Navy adhered to its tight program schedule. [28: 12] 

Mr. DavaidePeckard, “whileseAssistant Secretary of 
Merense, condemned currency, saying, "Engineering changes that 
mee Made on the production line are costly and wasteful. They 
Menerate waste, real waste, as you all know right down through 
mee subcontractor structure." [29: 23-24] One can accept 
Me Packard's argument that concurrency leads to waste, or 
Meumeean View the cost growth that concurrency precipitates 


@> the price paid for timeliness. 





otro tor leenmacal Perfection 
AN UniG@entiticd program manager has been quoted 
Meesaying: (30: 35] 
memeen engineers will fiddle and tinker forever. If you 
let them alone, you are guaranteed to have schedule slip- 
pages and cost growth problems. Nothing will come out of 
the end of the pipe unless you push it out. 
Such a comment does not set well with many engi- 
Mer including this writer. Engineers recognize that cost 
and schedule as well as technical requirements are inputs 
into the design equation. Establishment and maintenance of 
cost and schedule constraints are however, management, not 
@ueieering responsibilities. But, if engineering changes 
are approved by management purely in search of unrequired 
technical betterment unwarranted cost growth and schedule 
Slippage will result [30: 27] 
e. Buy-ins 
ites scome@eivable that a contractor might delib- 
meetely underbid to get a contract and then overestimate the 
meet involved in incorporating engineering changes in order 
to recoup losses. This phenomenon is known as a buy-in and 
HS an emotional issue with government contracting officers. 
A Naval Postgraduate School contract management professor 
Beates that contractor buy-ims are a serious problem. 
Padgett reasoned, in his statistical study of 


merense contracts, that if underbidding was a factor in cost 


Overruns, then the type of contract should have some effect 
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on the degree to which it occurs [31: 56]. That is, firm 
feed price contracts should have the smallest overruns be- 
cause there is an inherent penalty for overruns and a reward 
for underruns. On the other hand, cost plus fixed fee con- 
Meacts Should have the highest overruns since there are no 
explicit penalties for overruns or reward for underruns. The 
Mesults of Padgett's regression analyses were generally incon- 
Mesive {1.e. not statistically significant) [31: 101]. 

This researcher has been unable to locate any 
@mantitative research which statistically supports buy-ins 
aS a serious problem on weapon system cost overruns. 

im Cost Reduction 

Notmal !Sencinecmime changes contribute to cost 
meewtn;, some changes result in cost reductions. The litera- 
Mire discusses engineering changes designed to reduce cost 
Mermarily in relationship to design-to-cost contracts.° 

the Government Accounting Office has expressed 
Mie concern that, with the introduction of design-to-cost 
eeeeoreecencgineers will vector more of their attention to 
reduction of production cost and less toward technological 
inmnovativeness. [32: 12] This could, they say, slow the 


Mace of major technological breakthrough. 


OMDesion tes Cost’ 1s94 management concept wherein rigor- 
Mee, cOSt goals are established during development, and the 
Mest control of systems cost to these goals is achieved by 
Practical trade-offs between operational capability, perform- 
Mice, cost and schedule. [1: A-6] 
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MiewGeneral Accounting Office observes in the 
same report that many systems have been designed with growth 
Meeemetial by providing more space than needed at first. Often 
Games improvements made later in the system life cycle were 
made at relative low cost by taking advantage of the over- 
design. [32: 11] However, if this overdesign is sacrificed 
meemaintain design to cost goals, later system modifications 
Wall have to be made at a higher cost. The result could be 
Meet increase in life-cycle cost. 

Mee cOntract Types 

One of the major techniques available for program 
Meet control is the wide variety of available contract types. 
Meedecregate there are basically two types of contracts which 
Meprocram manager may employ: fixed price contracts and 
@est-type contracts. 

bee and Dobler identify some important factors that 
influence contract type selection: [33: 116] 

meme intensity of competition.among vendors. 


meee vendor's cost and production experience in manufac- 
minimg Similar items. 


Merde availability, accuracy, and reliability of pricing 
data. 


Beime extent of the business risk involved. 
Diem Eiccd price? type contract maximizes the possible 
Mmeotit which a contractor (producer) can earn, but also max- 


Imizes his risk. From the buyer's point of view this type 
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of contract offers low risk and minimum administrative require- 
memes and motivates the contractor to produce efficiently. 
mee 1174). 

On the other hand, cost-type contracts are used when 
mers) impossible or unfair to arrange fixed-price contracts. 
Here the buyer assumes the financial risk and the contractor 
Sueeeonly to give his best efforts to complete the contract 
Meeiin the estimated cost provided in the contract. With 
@eet-type contracts, however, the contractor is under no fur- 
Seer Obligation if, despite his efforts, the material or 
Meereece CONtracted for is not fully provided at the time he 
expends all the funds in the contracts. [11: 3-36] 

a. Acquisition Phases and Contract Types 

Tae Navy Prog vane Manager's Guide discusses con- 
tract types in relation to acquisition phases [11: 3-38-3-39]. 
mers guide recommends fixed price type contracts during the 
@encept exploration phase (DSARC Phase 0) because the product 
(a paper report) is clearly established and because this type 
Memtract provides the only means of putting competing con- 
meumecors On equal footing. The guide cautions, however, that 
the contract dollar amount for Phase 0 should be sufficient 
meepay for the work requested, less contractors spend their 
Sen funds in an attempt to "buy-in." 

The guide® recommends! fixed-cost type contracts 
also for the Demonstration and Validation Phase (Phase I) for 


the same reasons as those presented for Phase 0. The argument 
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Meetnat even though potential uncertainties (and therefore 
Mme, are greater, equally funded competition overrides 
eich risk. 

During the full-scale development phase (Phase 
meeat is recommended that a cost-type contract should be 
used. The justification offered is that the Government must 
have the flexibility to make decisions with regard to tech- 
mical uncertainties so as to achieve the best cost-performance- 
Senedule compromises. The expected costs of corrections 
Geement about by these technical uncertainties are always 
Mumeat the outset of Phase [I and, correctly, a portion of 
Meeerisk should be borne by the Government. 

Tiemann dewclopmeneipmase 1s completed, 
M@eaetne design is firmly established, a fixed-cost type is 
me Order. 

Peer ixed-Price Contmact Types 
Dveiesmot fixed-cost contracts include: 

mur Fixed Price (FFP) - The buyer agrees to pay a speci- 
fied price to the seller when the latter delivers what 
was purchased. OS 17 | 

@eced Price with Escalation (FPE) - A FFP type contract 
meeept an escalation clause provides for either an upward 
Or downward change in price as a result of changes in 
Seenmer material prices or labor rates relative to an 


Seenomic index. [33: 117] 
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0 Fixed Price with Redetermination (FPR) - A Contract where 


the amounts of labor and material are initially unknown 
but can be determined with limited production. A buyer 
memtracts for a temporary price he believes to be high 
mime receives protection from still higher prices. After 
an agreed-upon percentage of work has been completed at 
the temporary price, the contract price is redetermined 
based upon data from production to date. The buyer expects 
the redetermined price will be lower (perhaps because of 
learning or expected future volume). [33: 118] 
Fixed Price Incentive (FPI) - The FPI is a variation of 
a redeterminable type contract designed to incentivize 
Mmeeauction efficiency via a target price, a ceiling price 
mid Variable profit formula. [33: 118] 

m- SCOSt Type Comtract Types 

A listing of Gemeetype Contracts includes: 

meee lus Incentive Fee (CPIF) - This type 1S a variation 
Sean FPI type contract where buyer and seller agree 
beforehand on a tentative fee based on estimated cost. 
Meethe seller can reduce costs below the agreed upon 
estimated costs, buyer and seller share the reduction. 
Regardless, all costs are paid by the buyer. [53: 121] 
Cost Plus Award Fee (CPAF) - This type is an offshoot of 
fer Contract wherein the fee consists of two parts: 
a fixed amount which does not vary with contract perform- 


ance, and an award amount intended to be sufficient to 
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maenetae mOCIVation for excellence in contract performance 
mumareas such as quality, tmmeliness, ingenuity and cost 
effectiveness. 5 Sueede2s: |] 

mueest Plus Fixed Fee (CPFF) - A contract type that provides 
the seller with reimbursement for all allowable costs up 
to a Stated amount, plus a fixed fee calculated as a per- 
centage of the originally estimated cost. [33: 120] 

fmoeesk as a Function of Contract Type 
By way of summary, Figure 15 depicts the relative 
meek assumed by the government and the contractor as a function 


@ contract type.° 


100% 0% 


RK ASSUMED BY CONTRACTOR 
RISK ASSUMED BY GOVERNMENT 


CONTRACTOR 
0% 100% 





meeure 15. Degree of Risk as a Function of Contract Type 





Pr his figure was adapted from the Navy Program Manager's 
Guide. [11: 3-37] 
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C. INFLATION AND MEASUREMENT OF INFLATION 

This section defines and discusses several current theories 
of inflation. Next, the development and history of index 
numbers are presented along with an example of their use to 
determine the base year value of a series of multi-year out- 
Meee Lastly, a price level index peculiar to the aerospace 
industry is discussed. 

me intlation 

Inflation is feared by all, criticized by most, and 
not clearly understood by any. Samuelson defines inflation 
as ""...a time of generally rising prices for commodities and 
Mmetors of production.” [34: 301] 

The traditional concept of inflation centered around 
Beeetieory of excess total demand. This "Demand-Pull Theory" 
States that if the economy is operating at full-employment 
mien the total output if fixed. Any excess demand will nec- 
Sesarily have the effect of pulling up the price level. The 
demand pull theory was widely accepted until the 1957-58 
recession, when economists were embarrassed to find that em- 
ployment and output were declining at the same time general 
Price levels were rising. [35: 384] This paradox gave rise 
meeewo newer theories "cost-push inflation" and "structural 
Meclation."' [{35: 385] 

ire cest-push intlation theory maintains that infla- 
tionary pressures are a function of unions and businesses. 


Unions and businesses both possess significant degrees of 
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market power and therefore can manipulate wages and prices 
independent of overall total demand. This theory maintains 
that the unions are sometimes the villains with their demands 
for higher wages pushing up costs which are passed along to 
consumer. Other times, businesses are the villains because 
Piey misuse their power to increase prices when the increases 
are not justified by increased costs. 

Sruueturals inflation theorists believe that inflation 
results from a change in the structure, though not the size 
of total demand. Briefly stated, this theory maintains that 
the market power of businesses (prices) and of unions (wages) 
tend to be flexible upward but inflexible downward. 

An inflationary theory which currently has a large 
merlowing is the "monetarist theory." Monetarists contend 
that the quantity of money is the prime determinant of eco- 
Momic activity. More specifically, they maintain that this 
Geantity is controlled by Federal Reserve Board actions. 
Beeregate supply depends on factors such as: available inputs 
of labor, capital, raw materials, the state of technology, 
and crucially on the incentives to put these means to work. 

Prices then, the monetarist theorize, depend on the 
matio of money to output. When money grows taster than out- 
ue, aggregate demand exceeds aggregate supply, prices and 
M@eeerest rates rise and inflation results [36: Editorial Page]. 
The monetarist view is supported by the historical correla- 
tion between changes in the money supply and inflation as 


depicted in Figure 16. 
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Inflation has adversely atfected defense acquisitions 
throughout history. During the American Revolutionary War 
the Continental Congress did not have adequate taxing author- 
ity to conduct a major war effort. Consequently, the Congress 
financed the Revolution by printing paper money known as 
"Continentals.'' The first issuance was limited to three 
Million dollars and was to be redeemed in exchange for Spanish 
Silver dollars after the successful conclusion of the war. 
By 1779, however, approximately 200 million dollars of paper 
Currency had been issued. General George Washington wrote 
in that same year, "A wagon load of money will scarcely pur- 
mease a wagon load of provisions." (37: 138-142} 
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The impact that inflation can have on a modern weapon 

meetem Will be addressed in the next subsection. 
fm index Numbers 

The use of index numbers grew from the necessity to 
relate the values of real assets from one period to another 
Mune times of inflation. In olden times when the local 
meme debased the silver coinage by minting coins that were 
50% silver and 50% some other metal without any value the 
mathematics were simple; it would take two new coins to equal 
ome Old coin. 

In today's complex economy things are not as simple. 
The modern study of index numbers dates back to 1800 and 
draws from both statistics and economics. The formulas and 
Mmeoors fOr weighting methods used today were presented by 
Laspeyres (1864) and Paasche (1874). [38: 652-655] 

a. Index Numbers and Program Budgets 

To see how index numbers are used in analyzing 
and managing program budgets, consider a hypothetical series 
of Appropriations for Research and Development of the X-99 
airplane presented in Table 1. All funds appropriated for 
Meecarch and development of the X-99 will not be expended 
during the year they become New Budget Authority but will be 
actually spent (outlaid) over a number of years. A visual 
model, Figure 17, may make this more clear. 
Assume that the complete appropriated budget au- 


thority and annual outlays will be as indicated in Table 2. 
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TABLE 1 
MeeReOrPRrAlLLONS FOR THE (HYPOTHETICAL) X-99 AIRPLANE 


1990 S500) m2 lion 
1991 owen tl Onl 
1992 1,400 million 


NEW BUDGET TO BE SPENT 
AUTHORITY > IN 199} Lb OUTLAYS 
FOR 199]: 1,150 MILLION oy 


#1800 
MILLION TO BE sPeyT jy MILLION 





SUOCET. itwonT? 
TO BE SPENT IN 

Dia IN PRIOR * FUTURE YEARS DD Hany, b 
$1,000 WILLION MILLION YEARS: $1050 win 


Figure 17. Budget Awthority and Outlays 
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[imuanemeewere Zero inflation in the aerospace 
miagustry in the years 1990 through 1995, the ''total then year 
dollars'' row would accurately reflect the value of resources 
g@epenaed in each respective year. However, a more realistic 
Situation assumes the annual rates of inflation shown in 


Table 3. 


TAB EE 3 
ASSUMED ANNUAL RATES OF INFLATION 


Annual Rates of 
Inflation in Aerospace Industrial (Hypothetical) 





Now, because of inflation, the 1990 appropriated 
@eelars did not buy a full 1,500 million dollars worth of 
goods, but bought less because the dollars expended in 1991 
and 1992 were of less value than they were in 1990. How much 
purchasing power was lost? In developing an answer to the 
Gestion look first at the number of additional dollars that 
Meetd be required to offset inflation each year during the 
period of interest. Remember that inflation has a compounding 


Gmrect. 
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aa ee 


Gene we ie 


ee oe eect) x 2... x (1+I_) 
where 3, = the number of dollars required in year t 
to equal the purchasing power of Base 
Year Dollars 
36 = Base Year Dollars 
I; D---!, = Annual inflation rate for each year t 


Applying the above formula to the example at hand, 
Memeo Or the 1991 dollars would be required to equal the pur- 


G@iasing power of one 1990 dollar; according to: 


Se lt Lai} 
$499, 7 1(1+0.025) 
$1991 7 1-025 


Pmicmis a prrce level index number. Likewise 
Moos Of the 1992 dollars would be required to equal the pur- 
chasing power of one 1990 dollar: 

Wee Viole tyoay) * (*ti99)) 


$1092 = 1(1+0.025) x (1+0.042) 


$4992 = 1.068 


A complete listing of price level index numbers 


HOr the years of interest is presented in Table 4. 
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TABLE 4 
Assi) PRICE LEVEL INDEX (PLI) NUMBERS 


Hypothetical Price Level Index (PLI) 


Number of current (then year) dollars 
required to equal the purchasing 
power Of one 1990 dollar. [$t/$1990] 















Current Year 





ino 0 OO 
mo) 1 i Oa 
e.9 2 1 008 
9 3 12h 
1994 e242 
eo 5 1.342 


The information need to convert from the "then 
Year" (current) dollars to an equivalent value of "base year" 
dollar (or vice versa) has now been developed. 


Gilat as: 


= wt ss 
3 = PLT. Or equally, 3, = 3G: PLI, 


ey 
ll 


Where (as before) 


c 
$5 = Base Year (constant) Dollars (i.e. the Year 
where PLFL = 12000) 
:. PLI, = Price Level Factor for the year t (i.e. 


the number of current (then year) dollars 
required to equal the purchasing power of 


ome Base Year Dollar ) 
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Semrning to the data presented in Table 2 on outlays, and 
mumying the methods developed, these data can now be deflated 
and expressed in terms of constant dollars; that is, in 1990 
Base year dollars. 

For example, the $400 million of the 1990 appropri- 
ation outlaid in 1992 had a value of $374.53 million in terms 


@eeconstant 1990 dollars, according to: 





$1990 = $1992 
1992 





21990 = °400 million ~ °374.53 million 
6 


Inflation ate away (400.00 - 374.53=) $25.47 million. 

Reconstructing Table 2 in terms of constant 1990 
dollars yields Table 5S. 

Whereas $4,700 million "then year" dollars were 
@eprOpriated for research and development of the X-99 airplane, 
this amounted to only $4,423.94 million when expressed in 
terms of constant 1990 dollars. There were ($4,700 - $4,423.94=) 
$276 million lost because of the multiyear spending pattern 
during inflationary times. 

In the development above the annual inflation 
Mece WaS given and the price level indices were constructed 
uSing the assumed annual inflation rates. In reality the 
Meesurement of the changing purchasing power of money is a 


(complex amd difficult problem. 
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How would one measure inflation? One way would 
be to define a ''market basket" of goods and services and cal- 
culate the money required to purchase the goods and services 
in the market basket. At some later time one could again 
purchase a market basket containing identical or similar items, 
and by comparing the amount of money paid at those two points 
in time have a measure of inflation. This 1s just what 
Mespeyres and Paasche proposed. They differed, however, in 
the manner by which they weighted their market baskets. 

o. Laspeyres Index 

Laspeyres proposed to compare the prices of the 

Meee year's market basket of goods, to the current prices of 


that same market basket. [38: 625-635] That is: 
DP, % 
L Po % 


Where P. = the current price of a good in the market 
basket. 
P = the base price of a good in the market 
basket . 
Qo = the base quantity of that good in the 


market basket. 


| However, here: ws a problem. The rational -con- 
sumer will not buy the same market basket of goods and services 


when prices are changing relative to each other. He or she 
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would adjust the composition of the basket to contain more 
of the less expensive items and less of the more expensive 
meese «Considering the producer of the hypothetical X-99 for 
a moment, in times of increasing costs of labor, but stable 
G@eeaecreasing cost of capital, the manufacturer would shift 
Memouction toward a less labor intensive mix. Laspeyres 
indices do not consider these dynamics of the market and may 
be thought of as a comparison of a hypothetical market basket 
©. P.Q,) to an actual market basket ( ERO) Consequently, 
@umang periods of generally increasing prices, Laspeyres in- 
Memeeeoeneraily are considered to overstate the level of prices 
Meeeerrods Other than the base period. The Consumer Price 
Index (CPI) and the Producer Price Index (PPI) are of the 
Ispeyres type. 
©. Paasche Index 

On the other hand, Paasche proposed to compare 
Market baskets filled with current quantities of goods and 
services purchased at base year prices and current prices, 


Meet is: {[{38: 625-655] 


Pe 
Pay Ot 
By the same logic as before this iS a comparison 


of an actual market basket ( Dee, to a hypothetical market 


basket ( pe as). It follows that during periods of generally 


po 


increasing prices a Paasche index would tend to understate 
Memeevel of prices in periods other than the base period. 


The Gross National Product Deflator (Index) is of the Paasche 


type. 


- 


mo Acrospace Price Indexes 


It 1s generally believed that an index developed 
@eeund a specific industry or product type would provide a 
better explanation of, and would be a better predictor for, 
ieelatlonary price movement within that specific industry or 
@eeeuet than a-general, “economy-wide" index such as the PPI. 

Campbell (in a 1970 Rand Corporation Study) developed 
g@emetnodology for constructing an index specific to the aero- 
Gece industry, which the Department of Defense has generally 
embraced [39: 1-22]. Campbell's "market basket'' contains aero- 
Space products and he developed his index (Laspeyres type) 
Weing the prices of materials, parts, and the wages of the 
@erospace workers that went into producing those products. 

The advantage of an index specific to the aerospace 
industry can be seen in the following example. Aircraft 
engines use a large amount of the metal nickel, and the price 
of nickel has greatly increased during the last year. The 
Mumeeot aircraft engines reflects this increased metal cost. 
Only an index that considers the weighted impact of the cost 
Myercase of nickel (and other specific materials) can accu- 


Meety reflect the impact of inflation on aerospace products. 
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Some caution is well advised, however. An index 
G@eecitic to the aerospace industry at large may not be rep- 
resentative of the "market basket" of materials, parts and 
fabor required to produce a particular airplane. Additionally, 
Meeet, in his 1975 study, challenged the effectiveness of 
aerospace indexes because most use wholesale price index data 
weighted only for materials and labor [31: 103-107]. He 
Beemer out that, "the WPI (now called the PPI) does not reflect 
mye tull effects of inflation in that no allowance is made 
for discounts, credit terms, interest rates, capital cost and 
Changing overhead rates due to changes in the level of business 


that may accompany a rising rate of inflation." 


D. CHAPTER II SUMMARY 

The intent of this chapter was to survey pertinent liter- 
m@eere in support of the research which will be reported in 
Chapter Three. Additionally, an attempt was made to collect 
and summarize this multi-disciplinary literature into a form 
convenient for reference by program managers. 

The first section of this chapter addressed the program 
Management and acquisition environment. The program manage- 
ment concept was described as the central organizational 
Mechanism for integrating research, development, test and 
SValuation efforts. The central tenet of program management 
Mes seen to be organization by purpose. The acquisition en- 
Vironment was discussed in terms of the Defense Systems Acqui- 


Sition Review Council (DSARC) and the Planning, Programming, 
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Budgeting System (PPBS). The DSARC was observed to be a 
Meechnical event oriented" control system which does not pro- 
mage acquisition funding. PPBS was seen to be a "periodic" or 
"time" oriented system which does provide acquisition funding. 
Tt’ was noted that funding delays could be experienced if DSARC 
milestones were completed out of phase with the PPBS. The 
Selected Acquisition Report (SAR) was regarded as the standard, 
comprehensive summary status report on major defense acquisi- 
tion programs. 

The second section of this chapter covered program 
Management methods, concepts and techniques in acquisition 
Meoerams. First cited were program cost estimation methods. 
Parametric and industrial engineering methods were addressed, 
as were sources of estimating errors. A case was made for 
communicating cost estimates as "confidence intervals" versus 
@eeinct'’ estimates so as to relate uncertainties encountered 
in estimate formulation. Next the theory of learning curves 
@umepresented as a method utilized in estimating the cost of 
uNits produced as a function of production experience. Gen- 
Seeriy, this theory holds that as the quantity of units produced 
doubles, the cost per unit decreases by some constant percent- 
@ee. then, engineering changes were noted to usually lead to 
Increased program cost. Causes of engineering changes dis- 
Cussed included: (a) bringing system performance up to expected 
@eandards, (b) incorporation of advances in the state of the 


Succ) concurrency, (d) striving for technical perfection, 
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mea (ce) buy-ins. An economic defense of cost-benefit analysis 
was offered when discussing the cost of buying improved per- 
formance. Lastly, different types of contracts were explored 
@eeae technique for program cost control. Different contracts 
Mee Visualized on a continuum from fixed-price-type contracts 
(mere the producer assumes the majority of the risk) to cost- 
type contracts (where the government assumes the majority of 
@@e risk). 

mie third and final section of this chapter concerned 
inflation and measurements of inflation. Inflation was defined 
@eea time of generally rising prices. Inflation theories dis- 
cussed were the demand-pull, cost-push, structural, and mone- 
tarist theories. The monetarist theory was viewed as being 
G@errently widely accepted; this theory maintains that the 
quantity of the money supply is the prime determinant of in- 
flation. The measurement of inflation was discussed in the 
context of index numbers. Both LasPeyres and Paasche type 
indexes were defined. Finally, some caution was advised in 
use of indexes developed specifically for the aerospace indus- 


Meepecause most do not reflect the full effects of inflation. 


is 





III. ANALYSIS OF F/A-18 PROGRAM COST GROWTH 


The analysis of weapons systems cost growth is complex 
and requires a knowledge of the program management environ- 
fee, the methods, concepts and techniques of cost eStimation 
@eeecontrol, and an understanding of inflation and measure- 
ments of inflation. Much of this needed background is provided 
Weetne previous chapter. 
mas Chapter analyzes the cost growth-experienced in the 
F/A-18 airplane acquisition program. The following questions 
are addressed in the subsequent material: 
o What is the magnitude of total F/A-18 program cost growth? 
o What elements make up the F/A-18 acquisition? 


20 What accounting control system is utilized to track 
program cost growth, and how is the system categorized? 


s What quantitative effect does failure to recognize actual 
inflation have on cost growth? 


®> How much control does the program manager have over cost 
growth? 


eo What are possible areas of future F/A-18 program cost 
growth? 


Unless otherwise noted, the source for all data presented in 
this chapter was the F/A-18 program Selected Acquisition 
Reports. 

Berore proceeding, the reader must recall that the latest 
data utilized in this analysis is as of December 1980. This 


Meermation cut-off was established because this is the latest 
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data available which was required to be in agreement with the 
President's budget submission. This is important because in- 
formation relating to major changes and large cost growths 
Memenoc be highlighted until the budget is submitted in request 
for annual appropriations. 

The reader must also realize that it is very early in the 
PyA-18 acquisition. Only approximately 20 percent of the 
estimated total program funding base year dollars have been 
M@epenaed. Critics may correctly charge that there is too much 
Weeertainty regarding future military decisions and economic 
@emaitions to produce a high confidence estimate of total 
program cost. However, not unlike an individual trying to 
decide which house to purchase, the Department of Defense must 
Make assumptions regarding future expectations in order to be 
Mee CO select among competing alternatives for limited re- 


Sources. To do otherwise is to stick one's head in the sand. 


meee FOTAL PROGRAM COST ESTIMATE 
ieeinen Year Dollars 
A historical tracing of the F/A-18 airplane total 
program cost estimates, expressed in then year dollars, is 
depicted in Figure 18. 
Bicetotal program cost estimate includes all. program 
acquisition costs applicable to the approved program regard- 


mess Of the program's stage of development. + 





Pithe meenroved program 15 the set of operational, technical, 
Schedule and quantity requirements reflected in the latest 
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THEN YEAR DOLLARS 





[> 
& 


TOTAL PROGRAM COST ESTIMATE 
(BILLION DOLLARS) 


1976 1977 1978 1979 1980 


Peeoure 18. %+F/A-18 Total Program Cost Estimates-- 
Then Year Dollars 


Depicted on the left of Figure 18 is the $12.9 billion 
development estimate approved at the F/A-18 DSARC II Review 
of 2 December 1975. This development estimate was published 
in the March 1976 Selected Acquisition Report and serves as 
the program base line from which all cost variance is measured. 
This then year figure is the sum of all the annual appropri- 


ations required for the program and reflects assumptions made 


secretary of Defense Decision Memorandum, or Program Decision 
Memorandum reflecting a more current decision of the Secre- 
tary of Defense [{12: 1-3]. 
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Mumene Office of the Secretary of Defense regarding the ex- 
meeted inflation rates throughout the life of the acquisition 
Meeetam. the other data points shown on Figure 18 are the 
current estimates of the total program cost, also in the then 
year dollars, as they were reported by the program manager in 
each December Selected Acquisition Report for years 1976 


through 1980.¢ 


The amount by which the current estimate 
exceeds the development estimate reflects the cost of program- 
Matic and technical changes, the impact of inflation on those 
@yemges, and changes in inflation expectations for future 
years. 

Mmienwthen year dollar, total program cost, current 
eStimate is the figure most often reported in the popular 
media. These data are quoted by program opponents and con- 
gressional detractors. Looking at these data does appear to 
Show an alarming cost growth for the F/A-18 program. The 
total program cost estimate, which was initially less than 
meee Dillion, has grown to almost $38 billion dollars in just 


Over four years. This may be even more disquieting when one 


Mealizes that the F/A-18 is still early in its program life 


or Sei1eccea Acquisition Report 15 published each calendar 
Sumer, bUt the December SAR'S are required to be in agree- 
ment with the President's budget submission and supporting 
documentation, including the FYDP. This requirement means 
that the December Selected Acquisition Report is the best 
Meerce of program cost data. Major changes and large cost 
Meewths are recognized in the December SAR more so than in 
SAR's for other quarters. 


an 





m@icie;” ama typically cost estimates grow as a program 
mecures. 
me Base year Dollars 

However, since the then year dollar estimates of 
F/A-18 total program cost contain the effects of inflation, 
the question quickly arises: What is the total program cost 
estimate in constant or base year dollars? Stated another 
Way, What is the estimated total cost of the program assum- 
ing the purchasing power of the dollar existing in 1975 (when 
the development estimate was prepared) remained constant 
Meroughout the life of the program? To answer this question 
@ee data previously reported in Figure 18 are deflated using 
muemaex Constructed from the Office of the Secretary of 
Defense projections for inflation.“ These F/A-18 airplane 
M@eral program cost estimates, in base year (1975) dollars, 
@ee presented in Figure 19. The then year data are reproduced 
for reference. 

The development estimate of total program cost in 
base year dollars was $8.0 billion. By 1980 the current 


@stimate of total program cost had grown to $15.8 billion 


SAs of December 1980, only approximately 3.5 billion 
then year dollars have been actually spent or obligated 
for the F/A-18. 


| this process is actually carried out in reverse. That 
1S, One starts with base year dollar estimates and inflates 
to the year dollars. However, since the reliability of OSD 
Yates will later be questioned, the analysis is presented as 
starting with then year figures and deflating. 
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Figure 19. F/A-18 Total Program Cost Estimates Then 
Year and Base Year (1975) Dollars 


Dase year dollars. Clearly, by comparing the current estimates 
of then year data and base year data, the reader can observe 
that much of the cost growth discussed in the popular media 
Meee product of inflation. This is true even when the then 
year data are deflated using inflation indexes derived from 
inflation estimates issued by the Office of the Secretary of 
Defense. (These rates are underestimated as will be discussed 
Meer in the chapter). 

An enlightening way to look at these same data is pre- 


Senced in Figure 20. 
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mmoure 20. F/A-18 Total Program Cost - A Percentage 
Analysis of Then Year Cost Estimates 


It may be noted that when the development estimate 
was prepared ($12.9 billion in themyear dollars), approxi- 
Mately 38 percent of this total then year dollar estimate 
represented escalation (the Department of Defense word for 
Merlation) and 62 percent represented the total program cost 


mm 1975 dollars. However, by the end of 1980 escalation 


212.9 billion - then year dollar estimate of total program cost 
- 8.0 billion - base year dollar estimate of total program cost 
$4.9 escalation 


4.9 badiliion | 390 
Si2.9 billion ~ 
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mumced tO over 58 percent of the then year dollar, current 
@meimate of total program cost. This reflects that while the 
total program cost was growing in terms of both the base year 
G@eilar estimate and in terms of the impact of inflation, the 
inflationary effects and expectations were growing faster and 
were constituting a larger and larger percentage of total 
program cost. 

ome base Year Dollars--Adjusted for Inventory Objective 

Derlating the then year, current estimates of total 
Meeeram cost to base year dollars removes one variable (infla- 
tion) and makes easier the analysis of the program cost growth. 
However, there is another variable which clouds a comparison 
of the development estimate and current estimates reported 
after December 1978. The development estimate addressed an 
Gye airplane force, whereas the large cost growth observed 
in 1978 reflects a quantity change in the program inventory 
G@eyective to 1366 airplanes. 

A case can be made that the inventory objectives (800 
airplanes) stated in the development estimate were understated. 
Memo Will be addressed in the later section on Quantity Vari- 
@mec. However, to facilitate an analysis of the management 
of the program relative to the development estimate, the cost 
@eeociated with the additional 566 airplanes (1366 - 800 = 
en) is removed. The results are depicted in Figure 21. The 
then year data and the unadjusted base year data are reproduced 


for comparison. 
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Pigure 21. F/A-18 Total Program Cost Estimates Then Year 
Dollars and Base Year Dollars and Base Year 
Dollars Adjusted to a Constant 800 Airplane 
PoOnee 
As depicted in Figure 21, the development estimate 
@eectOtal program cost for 800 airplanes is, as previously 
noted, approximately 8.0 billion base year dollars. When 
m@egusted to an 800 airplane basis, the 1980 current estimate 


M@eecOtal program cost is approximately 10.6 billion 1975 


dollars.° While still significant, these figures do not 


This adjustment was made by reducing the 1566 airplane 
@eta by subtracting the cost of production airplanes 801 
through 1366 based on the development cost-quantity curves 
@id also reducing the support cost associated solely with 
meercdditional 566 airplanes. The cost-quantity relation- 
Merps and the support cost will later be addressed in detail. 
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generate the alarm felt when observing the total program cost 
estimates in terms of then year dollars. 

Seeevliagnitude of F/A-18 Cost Growth 

The relative magnitude of F/A-18 cost growth may be 

better analyzed by developing a ratio of the current estimate 
@embotal program cost to the development estimate of total 
Sue cOSt. This ratio is presented in Figure 22 for esti- 
mates expressed in then year dollars, base year dollars, and 


base year dollars adjusted to an 800 airplane force. 
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Figure 22. The Ratio of F/A-18 Current Estimates of 
1O0tal Program Cost to the Development 
Estamete of Program Cost 
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As of December 1980 the F/A-18 program cost growth 
meee estimated to be almost 200 percent in terms of then year 
dollars; almost 100 percent in terms of base year dollars; 
g@ea just over 52 percent in terms of base year dollars adjust- 
ed to consider a constant number (800) of airplanes. (Follow- 
Mumeaelater analysis of the true effects of inflation the 
Meenitude of cost growth will be shown to be actually less 
Moen 52 percent). 

The "alarming cost growth" expostulated by program 
Critics loses some of its sting when the figures are corrected 
to make a fair comparison between the development and current 


estimates. 


B. A BREAKDOWN OF TOTAL PROGRAM ACQUISITION COST 
moeitar total program cost has been discussed only in the 
aggregate without looking at the elements that make up the 
F/A-18 acquisition. (Program cost and program acquisition 
cost are synonymous terms.) 
Now, the program cost will be broken down and observed to 
Meclude: [40: 3] 
0 Development Cost 
merrocurement Cost 
Meeiilitary Construction Cost 
i Development Cost 
The development cost includes all research, engineer- 


Img, test and evaluation costs incurred from the point the 
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peeeram is designated by title. These costs include those 
expended during the DSARC conceptual exploration phase (Phase 
@eethe demonstration and validation phase (Phase I), and the 
full-scale development phase (Phase II). 

mine historical tracing of the estimate of F/A-18 


@evelopment cost is presented in Figure 23. 


1.9 


DEVELOPMENT COST ESTIMATE 
(BILLION 1975 DOLLARS) 


1975 1976 1977 1978 1979 1980 


Figure 25. F/A-18 Development Cost Estimates 


Ine thesesitamate of program cost produced at the time 
the Secretary of Defense approved full-scale development 
(DSARC Milestone II), it was estimated that the F/A-18 could 


be developed for 1.4 billion 1975 dollars. By 1980 this 
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estimate of cost for development had risen 15.6 percent to 
1.6 billion 1975 dollars. Unlike the estimate of procurement 
meee most Of which will be outlaid well into the future, the 
F/A-18 development is presently well on its way to completion. 
Therefore, the current estimate of development cost should be 
relatively accurately known. (The development cost is inde- 
Meeeme Of the F/A-18 inventory objectives.) 

meee Procurement Cost 

The procurement cost may be further broken down into 
flyaway cost, support cost and initial spares. 

Flyaway cost 1S a generic term related to the creation 
of a usable end item. For the F/A-18 the flyaway cost includes 
the airframe, engine, accessories, electronics, communication 
equipment, armament, government furnished equipment and the 
Geet Of changes made to the above. 

support cost includes installation support, depot 
maintenance; supply management, second destination transpor- 
tation, personnel support and training. 

The initial spares category includes those initial 
spare components, assemblies, and initial repair parts used 
for replacement purposes in the flyaway airplane until the 
Meeular supply pipelines are operative. 

The historical tracing for the estimate of all F/A-18 
Meecurement cost is shown in Figure 24. 

The development estimate of all procurement cost 


Mee 0.5 billion 1975 dollars and the December 1980 current 
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PROCUREMENT COST ESTINATE 
(BILLION 1975 DOLLARS ) 


1976 1977 1978 1979 1980 


Figure 24. F/A-18 Procurement Cost Estimates 


@ecimate was 14.1 billion 1975 dollars. The large increase 
mi978 procurement cost is largely caused by the increased 
cost associated with the decision to buy 1366 airplanes in- 
@eead of 800 airplanes. 
meeitlitary Construction Cost 

The military construction cost includes the construc- 
tion of training facilities peculiar to the weapon system 
Being acquired. The military construction cost for the F/A-18 
Meosram represents a relatively small proportion of total 
program cost and provides for facilities for Navy and Marine 


air crew and maintenance personnel training. The Navy 





@eetiities are planned for Naval Air Stations Lemoore, Cali- 
@ernia, and Cecil Field, Florida. The Marine facilities are 
Meepe Constructed at Marine Corps Air Stations El Toro, Cali- 
fernia, and Yuma, Arizona. 

The development estimate of F/A-18 military construc- 
tion cost was 18 million 1975 dollars, and the December 1980 
G@eerent estimate was 30.8 million 1975 dollars. The historical 
@eacing Of program military construction cost estimate is pro- 


Veg@ed in Figure 25. 
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mmetre 25. F/A-18 Military Construction Cost Estimates 
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Pweondimoe™to the Selected Acquisition Reports, the 
increased estimate of military construction cost in 1979 and 
1980 reflects, ''a revision of earlier estimates based on new 
engineering studies and a revised base loading plan." No 
Mmeeener amplification was provided in the Selected Acquisition 
Meets, but a program office official stated that, "You can 
G@emeolate that to say that they (government civil engineers) 
Meer tmey could not get the facilities constructed for the 
@meunc estimated back in 1975." 


Geeerercentage Analysis (Breakdown) of Total Program Cost 


Estimates 

meepure 26 shows the total program cost estimates broken 
Geen into development, procurement (flyaway, support, initial 
Spares), and military construction costs. 

By far, the procurement cost constitutes the largest 
Mmeportion of total program cost. Over 80 percent for the 
planned 800 airplane buy to just under 90 percent for the 
Meened 1566 airplane inventory objective is due to procure- 
Ment cost. Development costs, which were recognized earlier 
Meepe independent of the inventory objective, represent a 
Seer ler percentage of total program cost as the buy Imeneases. 

A compression of support cost percentages is identi- 
fiable in Figure 26. Interviewees at the Naval Air Systems 
Command related that this compression has two probable causes: 
1) Increased economies of scale and 2) "perhaps", some short- 


Gleanging of program support in an attempt to "manage" total 
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meeure 26, F/A-18 Total Program Cost Estimates-- 
Percentage Analysis 


program cost growth. The analysis of cost variance which 


follows will provide additional insight into support cost. 


Me COST VARIANCE ANALYSIS 
me 6GGeEneral 

There is always a need to maintain an accounting con- 
trol system that emphasizes the differences between actual 
Geet Or updated estimates of actual cost, and the original 
CStimate of cost. In the Selected Acquisition Reports this 
1s accomplished via cost variance categories. Cost variance 
1s defined as the difference between the baseline (development 


Secamate) and the current estimate for the following categories: 
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0 Economic 
o Quantity 
meocnedule 
meencineering 
o Estimating 
Beoupport 
Mae LOllowing is a discussion of these categories in more 
detail. 
me Economic Variance 
ime Selected Acquisition Report guidance defines eco- 
Memic Variance as the category which reflects changes that are 
@eeesOlely to the operation of the economy. Perhaps a better 
@eeinition would include the comment that this category re- 
flects the Office of the Secretary of Defense view of the 
@eumomy. This is true because, by definition, an economic 
@manec 1S recognized only when the escalation indices provided 
by the Office of the Secretary of Defense differ from those 
Meeviously provided regarding future escalation. 
mee oemeric EXanple of Economic Variance 
An example may make this clearer. Assume a pro- 
gram manager planned to outlay the equivalent of 100,000 base 
Meer dollars each year for five years, and that the price level 


indexes were assumed to be as depicted in Table 6. 





TABLE 6 


mePOM@ee ti CAL OSD PRICE LEVEL INDEX (PLI) 


YEAR 


Base 


ona 


Saad: 


4th 


oth 


Then 


be estimated as: 


$100,000 


100,000 


neo ,000 >; 


100,000 


100,000 


$500,000 


Base year 


Now, 


the 


CoUeeER PCE LEVEL INDEX 
00 


OS 
le 
1s 


Leek9 


Slrigiwal CStimate Of program cost would 


. 00 
=U 
a0 
aki 
me 


assume 


$100,000 


103,000 


110,000 


Por 000 


ow 00 
$548,000 


Then year 


at the end of the year two, the Office 


of the Secretary of Defense changes the estimate of inflation 


and issues the new index numbers, for years three, four and 


five, depicted in Table 7. 
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TABLE 7 


ORIGINAL & UPDATED, HYPOTHETICAL OSD 
Beau INDEX. (PLI) 


OSD Price Level Index (PLI) 
Year 


Base a 


Now, the current estimate of program cost would 


be: 

00,000 x 1.00 = $100,000 ss 
moo,;000 x 1.03 = 103,000 
mo; 000 x 1.18 = 118,000 

imoeoo0 x 1.25 = 125,000 
mo000 x 1.31 = 131,000 

200,000 So 7 aie) 

Base year Then year 


The difference between the original then year 
Program cost estimate ($548,000) and the current estimate of 
the then year program cost ($577,000) would be assigned to 
ecOnomic variance ($577,000 - $548,000 = $29,000). 

Note that no adjustment was made for possible 


errors in previous years indexes. Even if it were known from 
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@emal experience that the index for year two, the year just 
Meet, should have been 1.11, it is not recognized in the cal- 
@mpation of economic variance.’ The result of this failure 


to recognize actual inflation may be seen below: 


fr 
ct 


tease Year 





rg 
Ee 
ra 


Base Year nd Year 105,000 


——— aC 92,800. 
Gee year two outlays were held to 103,000 then year dollars; 
meeertect, the program did not outlay the equivalent of 100,000 
Meee year dollars but outlaid only the equivalent of 92,800 
base year dollars during year two. Consequently, less real 
asset value was purchased in year two than was planned. 
be F/A-18 Economic Variance 

Not unlike the above example, the F/A-18 program 
cost variance has been reported in the Selected Acquisition 
Memorts Without recognition of, or correction for, actual 
MeelatioOn experienced in the years prior to each report. The 


F/A-18 program economic variance does reflect continued annual 


pop PioteUcTrON=7000 .s6%makes™provisions for corrections 
Meee tected Acquisition Report data for "actual escalation in 
Prior years,'' provided approval is granted by the Assistant 
secretary of Defense, Comptroller. However, this researcher 
found that most Naval Air Systems Command program offices in 
@eeetal and F/A-18 Program Office in particular, were unfamil- 
meeeWith this provision. The Office of Secretary of Defense 
seated that the Navy had not requested such approval as ot 
December 1980. 
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Memard adjustment in the Office of the Secretary of Defense 


estimate of 


Putum@e “Nt Matwem. AS may be seen in Figure 27, 


Mmeeer/A-18 program suffered a positive economic variance (an 


Maerease in 
development 
eeelays lie 


compounding 


cost) every year since the formulation of the 
estimate. Since the vast majority of F/A-18 
in the future (out to 1989), and because of the 


Serecct Of =intlatiaon; increases im estimates of 


Mae tuture inflation produce dramatic increases in program 


economic variance. 


6.0 


3.0 


4.0 


3.0 


ECOMOMIC VARIANCE 
(BILLION DOLLARS ) 


2.0 


1975 1976 lett 1979 1979 1980 1991 


Figwme 27. F/A-18 Economic Variance 
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Popriculeariy smote the $5816.1 million dollar 
Syerease in economic variance reported for 1979. The economic 
Memrtions prevailing during 1979 caused the Office of the 
Secretary of Defense to markedly increase the estimate of in- 
Memt@onary impact during the eighties. 
Se Quantity Variance 

Quantity variance is defined as a change in the esti- 
mated quantity of airplanes to be produced. The cost of the 
@uantity change is based on the original cost-quantity curve 


derived for the development estimate. The F/A-18 development 


estimate cost-quality curve is presented in Figure 28. 





Wee a el ery ee a a Suegeg = a 
ris tts EEE 
. : rr . +e oh te ae) ° 
Rar Wed Woven erenseeeeaar cites ae PPE es eae: : 
e-6 eee bres tbe. eter " ‘ ve Oe : . 
¢ - ° saree bree er beene ‘eae oo - 
+ 4 * oe . toe 


ay 
te 
be 


Bee SS 
ee are el 
| 


a 
Tae eo) ea robs pase oon ie 
a eel Scio ‘ ono.) Gees 


an MH! e-4 it ect 
Tu i : Heer Pa et 
dy | ee Hit 


QUANTITY (Q, ) 


“= Sp EL 


Figure 28. F/A-18 Development Estimate Cost Quantity 
Curve (Unit, Flyaway) 
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These data represented in Figure 28 do not plot as 
@emeraacht line (on log-log paper) as did the theoretical 
meerning curve discussed in Chapter two.° However, this curve 
does depict the decreasing unit cost associated with subse- 
quent units of production. 

The Navy was able to take advantage of this cost sav- 
Meesewnen the decision was made in 1978 to increase the F/A-18 
inventory objective from 800 airplanes to 1366 airplanes. 

This decision was made because the original inventory objec- 
meee, (S00 airplanes) was inadequate to fulfill fleet require- 
ments. This was discussed in a 1978 Naval Audit Report that 
Stated that the original 800 airplane inventory objective 
comprised only the aircraft needed to equip planned Navy and 
Marine Corps fighter and attack squadrons, and that it did 

mot include aircraft that will be needed to replace losses 
Mepough attrition; neither did it address the Navy reserve 

and reconnaissance aircraft requirements or the Marine light 
attack requirements that may have to be met by the F/A-18.7 


[41: a-1] 


SThis is true because, among other things, contractor 
Overhead and other fixed costs are included in the flyaway 
Geet. 


"The inventory objectives shown in the DSARC Decision 
Coordinating Paper No. 141 calls for achieving fleet force 
levels in 1989 and maintaining those levels for 10 years. 

As discussed in the December 1978 Selected Acquisition Report, 
the 800 airplane inventory objective did not include the 
estimated 146 additional airplanes required to sustain the 
@Ssired force after 1989. Additionally, the 800 airplane plan 
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Mieme>stimated 3.079 billion 1975 dollars required to 
@emire these 566 airplanes is shown in the historical tracing 


operF/A-18 quantity variance presented in Figure 29. 


te. 
a 


QUANTITY VARIANCE 
(BILLION COLLARS) 


2.0 





1975 1976 19tT 1978 1979 1980 


Figure 29. F/A-18 Quantity Variance 


iamese S06 airplanes will be less expensive because 
they are to be produced "further down'' the learning curve. 
However, this increased buy greatly increases the estimate 


G@eecotal program cost. 


did not include the estimated 98 airplanes that may be required 
Meet til] a tactical reconnaissance role, nor the 322 air- 
Planes that will be required to fulfill the USMC light attack 
Meesion. (800 + 146 + 98 + 322 = 1366). 
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4. Schedule Variance 
Schedule variance reflects changes in procurement or 
delivery schedules, completion date or intermediate milestones 
for development or production. 
The schedule variance history for the F/A-18 program 


meecepicted in Figure 30. 
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Mecume SO. F/A-18 Schedule Warilance 


In terms of base year dollars, production start-up 
delays (for example, those due to delays in flight test com- 
pletion) or slowing production rates, (due to insufficient 


funding) yields relatively small cost growth. This growth 
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melts from incurring more fixed cost (overhead) during the 
Memeer production and from decreased efficiencies. 

However, while the cost growth in terms of base year 
@ebars may be relatively small, the cost growth associated 
meemescnedule variance in then year dollars can be more sig- 
Meercant. this is because delaying the start of production 
@epebOwing production rates moves outlays further into future 
Meena the effects of inflation are suffered over a longer 
meerod. Whereas the schedule variance as of 1980 was only 
@eeemallion base year dollars, this is equivalent to over 1 
billion then year dollars. 

oe Engineering Variance 

Any alteration in the physical or functional charac- 
teristics of a system to be delivered or under development 
meper establishment of such characteristics is defined as 
@eeanecring variance. As was discussed in Chapter two, engi- 
neering changes are made to bring the performance of a system 
mumeoeexpected standards, to incorporate advances in the state 
@eecne art, and to strive for technical perfection. 

One might expect engineering variance to appear large- 
Meecuring the prototype preparation for first flight and 
following the deficiency identification accomplished during 
the early flight test and evaluation. This seems to have 
been the case with the F/A-18. The first test flight was in 
November of 1978. The historical tracing of F/A-18 engineer- 


ing variance is shown in Figure 3l. 
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Biectme 31. 8/A-18 Engineering Variance 


Pmeineering changes identified during development are 
Mert into production airplanes throughout the production 
Mears. Consequently, the cost in terms of then year dollars 
meer be much higher than the cost in terms of base year dol- 
Meee «For example, the 160 million 1975 dollar engineering 
Variance figure shown on Figure 31 (December 1980) would be 
@eeemiilion if expressed in then year dollars. 

om Estimating Variance 

Ties Selected Acquisition Report instructions define 

@etimating variance as: ''a change in program cost due to a 


Serrection of error in preparing the development estimage." 
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@emestimating variance history for the F/A-18 1s presented 


Meerigure 52. 
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Figure 32. F/A-18 Estimating Variance 


By December 1980, this estimating variance amounted to 5.4 
Dillion 1975 dollars. However, the definition of estimating 
Variance is misleading since "errors" in the development es- 
timate may be real or may represent political maneuvering. 
Also, the failure to recognize all inflation as economic 
Variance will cause cost growth due to unrecognized inflation 


CO appear in the Selected Acquisition Reports as estimating 


Werlance. 
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-. Political Impact on Development Estimates 

MercmleteVepury under Secretary of Defense for 
Research and Engineering, interviewed by this researcher, 
@uscussed the political problem of "correctly" producing a 
development estimate of weapon systems cost. The Deputy Under 
Secretary related that, "The Washington political environment 
forces (F/A-18 and other) program managers to produce cost 
estimates that are on the margin between the plausible and 
M@eeeamplausible.'"' This official's amplifying remarks can be 
summarized by defining a continuum formed by cost estimation 
extremes. Located on the lower cost extremity would be an 
estimate which is unrealistically low but politically attrac- 
meee)6hd 1S estimate might serve as a "foot in the door" 
Strategy. But, as the program matures, large cost growth 
would become evident. At the other extreme would be an esti- 
Meeertnat is sufficiently large to cover all program cost, 
Meer nigh probability, even allowing for "bad luck."' The 
problem here is that, while the program would not suffer from 
cost growth, the original estimate may be so large that deci- 
“Sion makers might well deem it more economically attractive 
ts meet the program and seek alternative means of fulfilling 
the same requirement. This would be especially true if the 


decision makers have historically become accustomed to expect- 


is unfortunately more to cost estimating than looking to see 
Meee talls out the bottom of a parametric analysis," said 


Mees former official. 


j Meee eram tO Cost more than the initial estimates. '"There 
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Pe cost Growth Bue to Unrecognized Inflation 
As previously intimated, cost growth resulting 
fpom low development estimates is not the only cause of esti- 
fi@ting variance. Also included in estimating variance, but 
mot identified or discussed in the Selected Acquisition Report 
Meetructions, is inflationary cost growth over and above that 
Meeation recognized in the Office of the Secretary of Defense 
estimates of inflation. Airplane procurement contracts are 
Written annually and contractors are paid in current dollars. 
Meetne price level index produced from the Office of the Sec- 
retary of Defense inflation assumptions is lower than actual 
MeebatiOnary experience, the result is that less asset value 
Memeterms Of base year dollars) is procured than indicated 
Dyecaiculations using the Office of the Secretary of Defense 
indexes. A numerical example of this was offered in the ear- 
Iver section (2) on escalation variance. Faced with this 
dilemma, a program manager must either buy less program or 
Meer coSt*crowth by providing the extra current dollars 
meeired to produce the required asset value. If the latter 
course of action is pursued, this cost growth will show up 
@eeestimating variance. 
Consider the December 1980 F/A-18 Selected Acqui- 

Sition Report which contains the following quote: 

The Office of Secretary of Defense escalation adjustments 

have not been in line with actual industry experience and 

have created budget shortfall that has to be absorbed into 


the base estimate. The Office of the Secretary of Defense 
policy has been to adjust the economic escalation factors 
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for subsequent procurements for inaccurate estimates but 
Meth no allowance for recovery of prior year escalation 
where the rates projected were less than actual industry 
Meeertience. This means that the base years estimate of 
meee program, which is expressed in fiscal year 1975 dollars 
includes a certain amount of absorbed escalation. 
The following analysis will quantitatively identify estimating 
variance which is really unrecognized inflation (absorbed 
escalation) from past years. 

(1) Office of the Secretary of Defense Estimates 
G@eeintiation. Each Selected Acquisition Report contains the 
latest Office of the Secretary of Defense estimate of annual 
escalation rates applicable to the budget year and each sub- 
Memenit year of the program being reported. These inflation 
estimates are provided for development cost, procurement 
Geet, and military construction cost. The evolution of these 
estimates may be viewed in Appendix C. These numbers were 
extracted from the first F/A-18 Selected Acquisition Report 
(March, 1976) and from each subsequent December report. 

These Office of the Secretary of Defense 
estimates of inflation for past years should be viewed rela- 
tive to inflation measured by the broad, Gross National Product 
(GNP) deflator, the more familiar Consumer Price Index (CPI), 
and the "actual'' industrial experience. These measures of 


inflation and the Office of the Secretary of Defense estimates 


of inflation are presented in Table 8 for years 1976 through 


1989.29 





a To Simplify the presentation, the transition quarter 
1971 has been omitted. The fact that CPI and GNP data reflect 
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TABLE 8 
COMPARISON OF INFLATION RATES 
Vemma lo XX 


iNP 
Deflator Yon5 S. 5 9.0 


Sien/ Sie lees des S 


~~ 
c 
= 
+ 
0 
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wove st . 


Milcon. 9.0 700 a0 12, 7 


Generally, the inflation estimates issued by 
tae Office of the Secretary of Defense for development, pro- 


Garement and military construction cost were lower than the 
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GNP deflator, CPI and "actual" inflation measures. The 


@eeolial'’ data relating inflationary experience of the aero- 


mumeece industry were the highest of all. 


Calendar years and the OSD and "actual" data reflect fiscal 
Meers Nas been disregarded. The OSD estimates are the histor- 
ical estimates of inflation used in the computation of the 
@errent (Dec. 1980) estimate of program cost. They are repro- 
duced from Appendix C. 


“Some Cmte” Jimige of Bene Secretary of Detense inflation 
estimates were higher than GNP deflator and CPI in 1976 and 
1977. However, relatively few F/A-18 program funds were out- 
laid in those years. 


MileZ. 


These "actual" measures were constructed by 
the Naval Air Systems Command in conjunction with the Naval 
Material Command, using the Data Resources, Inc. Econometric 
Data Base. All high level and working level government pro- 
curement personnel interviewed conscientiously expressed the 
belief that these "actual" data represented the best availa- 
ble measures of F/A-18 program inflationary experience. For 
the analysis that follows the assumption is made that their 
@epert Opinion is correct. 

(2 hcecgiemerol cot Unrecoum@zecd Inflation. Having 

@eoumed that the "actual" inflation data are correct, the in- 
tent now is to adjust the estimates of F/A-18 program cost 
Meerced in the December 1980 Selected Acquisition Report for 
the difference between the Office of the Secretary of Defense- 
issued estimates of inflation and these "actual" measurements 
G@eeantflation. 

ihis as aecomplished by identifying the string 
of then year outlays (historical and current estimate of future 
cash flows) for the F/A-18 program. *¢ 

Then, these cash flows are deflated using a 
Beice level index made up of the "actual'' inflationary data 


fOr past years and the December 1980 Office of the Secretary 


E-These Ciomelonemare NOt eapublashed in the SAR*S but 
are the basis for SAR cost estimates. They were provided by 
for the program office and are presented in Appendix D. 





of Defense, estimates of future escalation. The worksheets 
mua detailed, step-by-step description of methodology for 
Meese Calculations is presented in Appendix D. The results 


mee presented in Table 9. 


ABLE 9 


F/A-18 PROGRAM 
UNRECOGNIZED INFLATION 





(M $) 
Current Estimate |Current Estimate |! Cost Growth 
Dec. 1980 SAR Dec. 1980 SAR Due to Un- 
(17s =) Adjusted for recognized 
wvewual’ inp la- aelket eaten a 
tion (1975 $) (1975 $) 
; pBfthatn a 6 ee th —e 
a ge. aes 6 ar eee CO Oene oom 4 


Military 

onstruction 3.0 
Total Program eee 0 ipo 

Cost 


Mme cost growth due unrecognized inflation, figure represents 





the difference between the December 1980 Selected Acquisition 
Report, current estimate, (1975 dollars) and this same esti- 
Meee recalculated using the "actual" measures of inflation 
for past years. 

This analysis indicates that the estimate of 
tOtal program cost reported in the December 1980 Selected 


ACQuisition Report is 11 percent or 1.8 billion 1975 dollars 
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imeexcess Of the actual base year cost. Likewise, the eco- 
nomic variance reported understates the "actual" impact of 
Seemomic change on the program by 1.8 billion 1975 dollars, 
and the estimating variance (the catch-all category) 1s over- 
meeecd by 1.8 billion 1975 dollars. 

i support Variance 

Any change in cost associated with elements not 
included in flyaway cost is reported as support variance. 
Herein included are cost changes (relative to the development 
estimate) associated with training and training equipment, 
Meeeiiar Support equipment, operational or site activation, 
imitial spares and repair parts, and changes in construction 
requirements. The support variance history of the F/A-18 
Oeeeram is depicted in Figure 33. 

Metre that the support variance is the only category 
which has ever decreased in magnitude after having gone posi- 
tive (1979). Naval Air Systems Command and the Office of 
the Secretary of Defense interviewees indicated (in general, 
nOt specifically addressing the F/A-18) that this may be 
because support cost possesses some "pseudo-management reserve 
Character.'' In other words, they suggested that the program 
memager has some ability to buy less support than that actu- 
daily required. This would allow support variance and hence 
HOtal program cost to be reported as lower than that required 


~*~ 


TOstulfill the spirit of the development estimate.?> 





i The F-14 and the S-3 were Navy programs mentioned as 
having been "cut short'' in terms of support; no quantitative 
data was presented. 
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Ewomrems5. 8F/A-l8eS5upport Variance 


eee tie SUppert Category provides some flexibility 
Meeeeveling the rate of cost growth. Interviewees pointed 
Oe that the-estimated amount-of support cost can be arti- 
ficially reported as lowered during a period of high cost 
growth and corrected later. 

8. Variance Computation 

Before comparing the relative magnitude of the vari- 
mec Categories, two details need to be addressed. The first 
has to do with the order of variance computation and the 


other concerns the escalation associated with program change. 
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a. Order of Computation 

The order in which variance categories are cal- 
culated can determine the magnitude of change assigned to a 
Meecicular category. Consider a hypothetical program in 
which 20 units are to be procured at $10 each. The total 
Geet will be: 
$10 
un 


Aimer es x a $200. 


If the unit cost increases from $10 to $15 for 
reasons not assigned to other categories, the increase would 
be attributed to estimating variance. If, because of this 
increased cost, the decision was made to acquire five fewer 
units, this would be a change in quantity variance. 

Pele tnpevariances1s computed first the 


amount would be: 


$15 $10 


Estimating variance = (20 units x =~) - (20 units x ——_) = $ +100. 
unit unit 
And, then the quantity variance would be: 
$15 , $15 
an V = ——oe — Se a = 
Quantity Variance = $15 units x ae (20 units x ee $ - $75 


The net program cost change would be ($ + 100) + ($ -75) = $ +25. 


However, if the quantity variance is computed 


before the estimating variance the amount would be: 


Quantity Variance = (15 units x 310 = (20 uni bs" x $10 4 = $ -50 
tit unit 


eale/ 





Wee, then the estimating variance amount is calculated: 


$15 


Estimating Variance = ($15 units x wr) (15 units x $10 


—_—— = 7 oe 

ra ° 

Gee also the net program cost change would be $ +25, but the 

amounts assigned to estimating and quantity variance differ. 
Recoenizing the requirement for consistency, DOD 


Instruction 7000.3 mandates the following computational order: 


Economic Variances are computed first since they are due 


solely to operation of the economy. 


@umeity Variances are calculated next because current 
period engineering and estimating changes may change 
the cost-quantity curve assumptions. 


Senedule Variances are next because this completes the 


defined scope of the current program. 


Engineering, and Estimating Variances are computed next 
(in that order) purely in the name of consistency. 
mupport Variances are computed last because some support 
items are eStimated as a function of flyaway cost. 


DB. Program Change-Related Escalation 
Program change escalation is the difference between 
the then year and the base year dollar cost estimates for each 


change contributing to a variance category at the time a 


Once a program change-related escalation 


change 1S made. 


= The program change-related escalation for the F/A-18 
program may be viewed by looking back at the historical 
@eecing for quantity (Figure 28), schedule (Figure 30), esti- 
Mating (Figure 32) and support (Figure 35) variances. The 
vertical distance between the base year dollar curve and the 
then year dollar curve at each data point represents the pro- 
gram change-related escalation as it was reported in the 
December Selected Acquisition Reports. From the viewpoint of 
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Betimate is added to the base year estimated cost of a change, 
fm@ture changes resulting from revision of indices will be 
reflected in the economic change category, even though such 
changes may impact upon a previously calculated program change- 
related escalation. 

Consider an example: Assume a deficiency is iden- 
@eered during flight test that requires an engineering change. 
Further assume that the cost of the engineering change adds 
1,000 base year dollars to the cost of each airplane. The 
contribution to the engineering variance, in terms of base 
year dollars, would be $1,000 times the number of airplanes 
Meebe produced. The contribution to the engineering variance, 
in terms of then year dollars, requires that the series of 
1000 base year dollar, cash flows be inflated by the Office 
Of the Secretary of Defense escalation index in existence when 
Memectange is made. The next year, if the Office of the Sec- 
retary of Defense escalation index changes, the adjustment 
to the then year dollar cost of this engineering change would 
affect only the economic variance category. This is done to 
Simplify the Selected Acquisition Report computational 


requirements. 





@eeerOlling cost, program change-related escalation 1s very 
M@epertant. While it is unrealistic to expect to manage a 
major weapon system acquisition without making changes, pro- 
Mae Managers must realize that the cost of those changes 
Will be magnified by inflation. 
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D. MAGNITUDE OF F/A-18 COST GROWTH CONSIDERING "ACTUAL" 
INFLATION 


Earlier in this chapter it was related that the F/A-18 
Meee erOwth was 32 percent in terms of base year dollars ad- 
Meeea fOr the quantity increase. However, the base year 
dollar figure which was adjusted was that published in the 
December 1980 Selected Acquisition Report. As was noted in 
the previous section on estimating variance, the base year 
G@merar, estimate reported in the Selected Acquisition Reports 
@emeains Cost growth due to unrecognized inflation. The 
analyses of the magnitude of F/A-18 cost growth may now be 
Meeaned so as to adjust this base year dollar estimate for 
Meche quantity variance and for the 1.8 billion 1975 dollar 
Meee erOwth due to unrecognized inflation. The result is 
meee the F/A-18 program cost growth, as of December 1980, 
meeronly 10.0 percent when both the quantity change and "actual" 


Imtlationary experience are considered. 


Ey COST GROWTH--PROGRAM MANAGER CONTROL 

Meeene previous sections cost variance categories were 
Seamined in some detail. This has laid the groundwork for 
examining the relative contribution of individual variance 
Meeecorlies to total program cost growth. This relative com- 
Merson will then support identification of cost growth factors 
which can and cannot be controlled by program managers. 

The December 1980 Selected Acquisition Report presents 


the latest cost variance data produced in concert with a 
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Presidential budget. The relative magnitude of these F/A-18 


Meet Variance categories are presented in Figure 34. 
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Figure 34. Relative Magnitude of F/A-18 Cost Variance 
Categories 
i Economic Variance 
Economic variance as reported in the December 1980 

Selected Acquisition Report, constituted 24.2 percent of 
Meer /A-18 cost growth. This represents the increased pro- 
Mmeam COSt associated solely with the operation of the economy 
aS estimated by inflation indices issued by the Office of 


the Secretary of Defense. Practically speaking, the program 








manager had no control over the operation of the economy, 
geo therefore had no control over this cost growth category. 
me Quantity Variance 
Omemtity variance made up 27.5 percent of total pro- 
@eem cOSt growth and represented the cost associated with 
increasing the F/A-18 inventory objective from 800 airplanes 


to 1366 airplanes.!° 


Inventory objective decisions were made 
Meeregquirements analysis and managers within the Office of 
the Chief of Naval Operations. The Naval Air Systems Command 
Program Manager had no control over the inventory objectives. 
mee ochedule Variance 
mencaule varliamce repmesemted 4.2 percent of total 

F/A-18 program cost growth. This variance resulted from 
Meeeges to the procurement schedule envisioned in the Develop- 
Ment Estimate. Slow progress of the F/A-18 test and evaluation 
meeced a Change in the planned production build-up rate, and 
the program manager is responsible for control over the pro- 
@eess Of development testing. 

However, a former Systems Commander pointed out that 
Meee cenerally, schedule variance was a product of the PPBS 
Meecess. As the Navy and the nation attempt to share scarce 
dollar resources among competing requirements, a program may 


fair better some years than others. If the Congress appro- 


priates fewer funds than are requested in the Navy's Program 





5 ; . 
AS measured on the development estimate cost quantity 
Curve. 
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Objectives Memorandum and requirements have not changed, then 
mueeetioOn 1s to stretch out the delivery schedule. The pro- 
gram manager cannot be held responsible for schedule variance 
Which was a product of the PPBS process. 
me Engineering Variance 

Engineering variance accounted for 1.5 percent of 
mel Program cost growth. Since this category represents 
MmeeecOst Of changes in the physical or functional character- 
Meerc Of a system, a program manager would be expected to 
have exercised control over these engineering changes. 

fee estimating Variance 

PotiMating variance constituted the largest category 
mumoo. 2 percent of total program cost growth. This category, 
By definition, reflects changes in program cost due to correc- 
tion of errors in preparing the development estimate. However, 
as discussed previously, if the inflation estimated by the 
Office of the Secretary of Defense is less than that actually 
experienced during previous years, estimating variance will 
Memeo retlect increased cost due to unrecognized inflation. 
This research effort found that 1.803 billion 1975 dollars 
GF cost growth was reported as estimating variance because 
MeecOst growth due to unrecognized inflation. This repre- 
memced 53.5 percent of the reported estimating variance and 


Meee xX «54.2 =) 18.3 percent of total program cost growth. 
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Just as with economic variance, the program manager had no 
@emerol over cost growth due to unrecognized inflation. 1° 
ihe Tenaining 46.5 percent of the reported estimating 
Variance represented (46.5 x 34.2 =) 15.9 percent of total 
Oeeeram cost growth. This indicates that the development 
estimate was lower than experience to date indicates it should 
have been. This cost growth, due to overly optimistic cost 
estimating, was controllable, but controllable only by the 
program manager in command when the development estimate was 
Meeeered. Political constraints may have rendered it large- 
ly uncontrollable, in effect; and subsequent program managers 
were left to suffer the consequences. 
i. oupport Variance 
Support variance composed 8.4 percent of total F/A-18 
program cost growth. Support variance reflects changes in 
program cost not associated with flyaway cost. However, sup- 
port items are generally a function of flyaway cost. Thus, 
if quantity variance is positive, one would expect to see a 


positive support variance. AS was previously discussed, the 


LOT 6 approximation is made here that 


$75 § Then Year 
(cost due to unrecognized inflation) _ (cost due to unrecognized inflation) 


$75 total cost growth $ then total cost growth 


While not precisely correct, the error is believed to be small 
and correction would not justify detailed computations requir- 
Mee identification of individual cash flows associated with 
this category. 


124 





recognition of support cost may allow for some leveling of 
Gost growth rate, and some needed support may not be recognized. 
Generally, program managers can exercise some control over 
Support variance and can covertly suppress cost growth by 
denying or delaying recognition of needed support. 
me Degree of Program Manager Control 
Table 10 summarizes opportunities for the program 


manager's control of program cost growth. 


ABBE 10 
PROGRAM MANAGER CONTROL OF F/A-18 COST GROWTH 


variance Percent of Total Opportunity 


Category F/A-18 Program for Program 
Cost Growth HManaver Control 





Schedule Some 


es Yes 
54.2 (+15.9618.5) 






motal: LODO 


motes: 1. Only the program manager commanding at the time 
the development estimate was prepared could 
control true estimating variance (15.9 percent). 


2. Cost growth due to unrecognized inflation 
appears here, (18.5 percent). 


CA 


Program manager can hold down this category by 
[ftwimewcO TeGcognize meeded Support. This rec- 
Ognition is not intended to justify this action. 
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Mhis analysis indicates that the program manager had 
Meepossible control of 70.0 percent of F/A-18 program cost 
growth. Only the program manager in power at the time the 
development estimate was prepared had any control over the 
@eerectness of the baseline estimate. If this first program 
Memaeer is excluded, program managers were unable to exercise 
@emeroOl over 85.9 percent of F/A-18 program cost growth. The 
only cost growth category for which the program manager could 
Meconsidered fully responsible is engineering variance and 
Memos constitutes only 1.5 percent of total F/A-18 cost growth. 
The program manager may have been expected to have had some 
control over schedule variance (4.2 percent) and support 


Variance (8.4 percent). 


Meee OooIBLE FUTURE COST GROWTH 

This researcher does not foresee a significant likelihood 
Of Significant cost growth associated with engineering changes 
@epocnedule changes. A future decrease in the inventory ob- 
jective could yield a cost reduction with respect to total 
Peegram cost, but this would increase the average cost of 
units that are purchased. Additional support requirements 
May produce some cost growth. The main categories of possible 
future cost growth are believed to be economic change and 


| 
estimating change. Not surprisingly, these are the two cate- 


gories that have Sieeuleneced tne largest variance Since the 


development estimate was established. 
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All these categories will be addressed below in greater 
Meet). ihe order of presentation is the same as is used 
Meroughout this chapter. 

Tt. Future Economic Change 

There is always some possibility that the future will 
meme a time of stable or decreasing prices. However, his- 
torically the F/A-18 program has developed during periods of 
Meereasing prices and the general expectation is that these 
Meee rons will continue. The Office of the Secretary of 
Defense estimates of upcoming inflation have been consistently 
Meer than actual F/A-18 experience and the errors have been 
Meeecer the further they extended into the future. As an 
meemiple, consider the evolution of inflation estimates for 
Meeoeprocurement, from the time of the development estimate 


through mesia: 


These data are presented in Table ll. 
TABU Ep 


EVOLUTION OF THE OSD ESTIMATE OF INFLATION (PROCUREMENT) 
FOR FISCAL YEAR 1980 


Date of Estimate of FY 1980 
Estimate Inflation (%) 

Mar. 76 4.0 

Dec. 70 da 

Dee. 77 5 a8 

Dee. 78 he 





7 Recall from Gm@pter two that the Fiscal Year 1980 Budget 
Was being prepared during Calendar Year 1978. 
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The estimate of inflation for 1980 increased every 
ear Dut only to a maximum of 6.2 percent. The Naval Air 
meecems Command estimated that the "actual" inflation rate 
for F/A-18 procurement was 12.8 percent in 1980. 

Betimating future inflation rates is a difficult task. 
However, there are econometric models (Warton and Data Re- 
@eurces incorporated, to name two) which have predicted infla- 
tion more accurately than the estimates issued by the Office 
of the Secretary of Defense. 

Srrticials working in the Office of the Assistant 
M@eeretary of Defense (Comptroller) offered insight into the 
reason why their inflation estimates are often unrealistically 
low. One very senior official stated, "While the directives 
and instructions refer to the escalation indexes as OSD rates, 
they really come from the Office of Management and Budget 
(OMB) and are in support of the President's economic program. 
OMB believes estimates of inflation may be self-fulfilling 
and to 'realistically' budget for inflation would seem to 
provide governmental sanctions (for) a stated rate of inflation." 

Given this understanding coupled with the observed 
historical relationship between the Office of the Secretary 
OF Defense estimates of inflation and actual experience, it 
does not seem unreasonable to suggest that the economic vari- 


pance is presently understated and that it will grow as time 
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progresses.+° iienerere-scconmomic Change 1S expected to sub- 


@eantially contribute to future cost growth. 

A number of alternative methods of budgeting for in- 
M@eption are currently being discussed within the Office of 
the Secretary of Defense. These alternative methods include: 
meeeoevelopment of a separate deflator (index); 2) budgeting 
maeoMB projected rates and seeking supplemental appropriations; 
amg, 35) constant dollar budgeting and incremental funding. 
Memeiooistant Secretary of Defense (Comptroller) Staff White 
@eper discussing the pros and cons of these alternatives is 
Meesented in Appendix E. 

meee ruture Quantity Change 

The F/A-18 inventory objectives are dictated by mili- 
tary requirements. The requirement for the F/A-18 to fulfill 
mueerole as replacement for F-4 and A-7 airplanes iS pressing, 
and in the words of one former systems command admiral, inter- 
M@eeea by this researcher, "...irreplaceable unless we are 
Meeting to accept 20-year old technology." (He was referring 
tO buying more A-7's in lieu of F/A-18's). 

However, only the future will show the total number 
of F/A-18 to be actually produced. Every year the U. S. bud- 
Meeeis constrained by estimated dollar resources regardless 


of the total obligation authority already approved for years 





ret he CUrromerestinatowor total program cesteincorporates 
OSD escalation estimates out to 1989. 


ee 





Meee Five Year Defense Plan. This being the case, each year 
a service budget may be reduced by the Department of Iefense, 
the Office Management and Budget, or by the President himself 
before the budget is submitted to the Congress. 

This being the case, it 1S in order to quantitatively 
@ealyze the impact that reducing inventory objectives would 
have on program cost. 

Reducing the inventory objective would reduce total 
Mmegeream cOSt. However, the total reduction would be less 
than the average unit cost times the number of units reduced. 
This 1S because of the learning curve effect and is apparent 
when studying the estimated flyaway unit cost data depicted 
Meerigure 35. eS 

The solid line on Figure 35 shows the history of fly- 
aWay unit cost estimates as they appeared in the Selected 
Acquisition Reports. When the decision was made in 1978 to 
increase the inventory objective from 800 airplanes to 1366, 
the estimated flyaway unit cost dropped because these later 
airplanes can be produced with more efficiency. 

The dashed line shows the flyaway unit cost data ad- 
justed back to an 800 airplane basis.!9 To have decided 
during 1980 to reduce the inventory objective from 1566 air- 


planes to 800 airplanes would have been to have suffered an 


1 these data were adjusted by removing the quantity vari- 
ance and the support variance associate with production air- 
Planes 801 through 1366, and by proportionally (566 + 1366=0.41) 
reducing the cost growth attributed to all other variance 
f[]ececories. 


i 0 





FLYAWAY UNIT COST 
(MILLION 1975 DOLLARS) 





1976 197? 1978 1979 1980 


Paoure 35. Estimated Flyaway Unit Cost 


mumrOoximately 0.5 million 1975 dollar cost growth (per unit 


basis). The reduction in estimated total flyaway cost would be: 


So naeblion 1975 8 _ oe es 
1366 Flyaway Airplanes x caaaalcies a 11.5 billion 1975 $ 


SecmmllbionetSAS 6 x Fie dinmteneI1o7s° $ 


00 Flyaway Airplanes X Piyaway Airplane 


Cost reduction due 
to decreased inven- 
tory objective: 4.4 billion 1975 $ 


In this example the inventory objective was reduced 
41.4 percent but the reduction to estimated total flyaway cost 


was only 38.2 percent. The average flyaway unit cost increased 


almost five percent. 
Jigogdlh 





me Future Schedule Change 
There is always another option to reducing the inven- 
Mery Objective in face of budget constraints. That option is 
meueoow the production rates and still procure the revised 
muer OL airplanes but over a longer period. This increases 
tae Dase year dollar estimate of total program cost because 
Meeecontractors' overhead must be supported over a longer 
mummoad Of time. It increases the then year estimate of total 
Meena COSt even further because the stretched out outlays 
will have a longer exposure to inflation. 
The F/A-18 program already has experienced some cost 
@eewtn due to schedule variance, but it has not been large 
relative to other categories. Additionally, fleet force 
Meauirements will constrain production stretch outs. Cost 
Geowth due to future schedule is not expected to be significant. 
4. Future Engineering Change 
The F/A-18 development flight test program is nearing 
Gompletion; technical deficiencies have been identified; 
@eerections have been conceived and incorporated; and in most 
cases, the corrections have been successfully evaluated. The 
Production design iS becoming firm. This being the case, 
@eeineering change is not expected to yield significant future 
est growth. 
mee runure Estimating Variance 
It was previously shown that estimating variance con- 


Stituted the largest F/A-18 variance category. It was further 





mui that approximately one-half of this category represented 
mumeecrowth due to unrecognized inflation due to the Office of 
the Secretary of Defense estimates of inflation being lower 
geen the inflation actually experienced. The other half of 
F/A-18 estimating variance resulted from an overly optimistic 
development estimate of program cost. 
a. Unrecognized Inflation 
Unisess the Office of the Secretary of Defense and 
@eeeNavy change policy in order to realistically recognize 
inflation in weapon system acquisitions, eStimating variance 
Wee COntinue to increase, and will represent a significant 
G@emteribution to future total program cost growth. 
fee Optimistic Development Estimate 
Continued realization of an overly optimistic 
GevelOpment estimate may also contribute to future cost growth. 
Gemeider Figures 36 and 357. 
PiouG~emsoesnows a least-squares line fitted to 
@mproximate the F/A-18 development estimate, cost-quantity 
curve. °° This development eStimate, cost-quantity curve was 


derived without the benefit of actual production experience. 


Is least squares line is of the form 


_ b 
Sk 





The development eStimate cost quantity curve does not 
Meeresent a true learning or improvement curve because, among 
Other things, contractor overhead and other fixed cost are 
included in the function. This contributes to the curvelinear 
shape (log-log plot). 
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Figure 36. F/A-18 Development Cost-Quantity Curve 
where Cc; is the cost of the Q; th Ug t jana a equals 41.7 
Meeiion 1975 dollars,an equivalent to the theoretical cost 


@eethe first production unit, and 


eee, | 4 
b ww 0.342 


Therefore the average "slope" = 79 percent. That is, the 
aA-18 Mmit cost after a doubling of the quantity produced 
would Bewapproximately 79 percent of the former cost. 
In December 1979, a current estimate, cost-quantity 
Curve was published in the Selected Acquisition Report. This 


feepresented the development estimate, cost-quantity curve 
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corrected for actual production experience gained during 
meeemiply of prototype and test article F/A-18's. 

This current estimate, cost-quantity curve and a 
least squares line approximation to that curve is depicted 


Meerieure 3/7. 


en GW Yt wot — 
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Meare 37. F/A-18 Current Estimate (December 1979), 
Comm -Ouantity Curve 


Here the fitted line is also of the form: 
us b 
Oi 468i 
but now a, WeCotreeeran lo75 dollars and b = -0.3529; 
therefore the average "slope" = 80 percent. 
By comparing the development estimate, least 


square line to the current estimate, least squares line the 


following may be observed: 


p< 
A 
ui 





i 





The cost of the F/A-18 theoretical first unit was 

meeater than that indicated in the development estimate 
a2 for the current estimate (41.7 million 1975 dollars) 
meecgreater than ao for the development estimate (49.6 
mmion 1975 dollars). 

The cost reduction associated with a doubling of quantity 
was Slightly less than anticipated in the development 
estimate. (Development estimate "Slope" = 79 percent 
Current estimate slope = 80 percent. Recall that the 
meeater the "slope" the slower the cost reduction). 

These differences are recognized in the positive 
estimating variance in the current Selected Acquisition Re- 
Meee and reflect the overly optimistic development estimate. 

Since some actual production experience has now 
been accumulated, the theoretical cost of the first unit of 
production (a) may be considered fixed. However, since it 
Motil] very early in the production phase, the actual "slope" 
is still not known with high confidence. If the average 
“slope"' of a least-squares line fitted to future current esti- 
Mees 1S greater than 80 percent, the development estimate will 
have further proven to have been overly optimistic. This 
mee result in recognition of significant future cost growth. 

Some quantitative insight into the magnitude 


Of possible cost growth may be gained by using the current 
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east squares approximation to calculate the relative total 


flyaway cost assuming a slightly higher average "slope."¢! 


For example, the results of these analyses are 


M@eesented in Table 12. 


TAREE 12 


POSSIBLE COST GROWTH AS A FUNCTION OF COST-QUANTITY 
CURVE, AVERAGE "SLOPE,'' WHERE THE RELATIVE MAGNITUDE 
OF F/A-18 TOTAL FLYAWAY COST IS REFERENCED TO THE DEC. 
1979 SELECTED ACQUISITION REPORT,42 CURRENT ESTIMATE, 
COST-QUANTITY CURVE FOR UNIT FLYAWAY COST. (Average 
"slope" = 80 percent.) 





meost-Quantity Relative Magnitude of Total 
Curve Average "Slope" Flyaway Cost for 1366 
Production Airplanes 


This analysis shows the very powerful effect that 


Gstimates regarding the cost-quantity curve "slope" can have 


21 | 
mc 15 ee 1377 ; 
Total flyaway cost “f soarrainia.e | Oukie Slope"/In’) dQ; 
12 ee 


For the Dec. 1979 current estimate, where the average "slope" 
SEeaualed 80 percent this function equals k, a constant which 
Will be the basis of the relative measurement. (This curve 

iS integrated from 12 through 1377 because the 1566 production 
airplanes are produced after 11 development (test article) 
airplanes are produced.) (''Slope'' must be expressed in deci- 
mal form. ) 


terhe GOSt-quantity curve was not updated in 1980, there- 
fore this analysis focuses on 1979. 





meetotal flyaway cost. As may be seen in Table 12, if the 
merece Slope" of the cost quantity curve turns out to be 
Meepercent instead of the 80 percent estimated in the December 
1979 Selected Acquisition Report; then the total flyaway cost 
mer be approximately 21 percent greater than that reported 
meDecember 1979. The total flyaway cost reported in the 
December 1979 Selected Acquisition Report was 9.3 billion 
Mes dollars. A 21 percent increase in total Flyaway Cost 
Melia therefore contribute (9.3 billion x 1.21 - 9.5 billion =) 
mes Dillion base year dollars to the total program cost. 
ftemaan pe seemeenat 1f the average "slope" of 
Muecstimated cost-quantity curve is overly optimistic (l.e., 
Meethne contractors unit cost does not decrease as_estimated 
with a doubling of quantity) then significant cost growth 
Merl result. 
Meeeeuture Support Variance 

There is a possibility that increased support cost 
Will be incurred during the F/A-18 program. Interviewees 
meom the Office of the Secretary of Defense generally held 
Merth that the support cost of the F/A-18 program (and almost 
all other aircraft procurement programs) was underestimated; 
however, no quantitative estimates were offered. Navy inter- 
viewees maintained that the emphasis placed on systems reli- 
@pility in the F/A-18 program will yield savings in support 


meets reported in the current selected Acquisition Report are 





@eeurate. Support changes may contribute to future cost 
Meowth, but further analysis is beyond the scope of this 


research. 


Oe CHAPTER III SUMMARY 

Mats Chapter analyzed the elements that make up the F/A-18 
M@eguisition program and the magnitude of cost growth experi- 
@eeed in the program. Next, the selected acquisition report 
Meet Variance categories were evaluated and expanded to con- 
Sider the effects of unrecognized inflation. Then information 
mueed from the calculation of cost growth due to unrecognized 
Meelation was used to further refine the analysis of the mag- 
meeude Of cost growth. Succeedingly an assessment of the 
program manager's capability to control cost growth was offered. 
Mmenally, areas of possible future cost growth were identified. 
mamore detailed report of general and specific conclusions is 


Meesented in the next chapter. 








BV. @@ONCELUSION 


This chapter will present general and specific conclusions 


drawn from the analysis presented in Chapter Three. 


A. GENERAL CONCLUSION 

This research reveals that the F/A-18 program cost growth 
iS approximately 10 percent when both quantity change and 
actual inflation are considered, and that the program manager 
Mes little control over cost growth. Inflation and possible 
failure to realize the expected cost-quantity relationships 
are identified as likely areas of significant future cost 


growth. 


fee OPECIFIC CONCLUSIONS 

This section will first specify the major elements that 
make up the F/A-18 airplane program and will then summarize 
the analysis of the magnitude of total program cost growth. 
Next, the major factors which have contributed to the cost 
growth will be reviewed and the possible controllability of 
those factors by the program manager will be discussed. Fi- 
Mally, likely areas for future cost growth will be identified. 

Before proceeding, two definitions will be reiterated: 

iem .ecar vollars - The total program cost in then 

Mear dollars is the sum of all the annual appropriations 


required for the program. This sum of required appropriations 
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Mumects assumptions made by the Office of the Secretary of 
Defense regarding expected inflation rates. 

Base Year Dollars - The total program cost in base 
year dollars is the total value of the program assuming that 
Mme purchasing power of the dollar existing in 1975 (when 
the development estimate was prepared) remained constant 
Meroughout the life of the program. 

I. Major Elements of the F/A-18 Program 

The total cost estimate of the F/A-18 program is re- 
meeeead in the December 1980 Selected Acquisition Report as 
Seebililion then dollars or 15.8 base year (1975) dollars. 
Three major elements constitute the F/A-18 program: develop- 
Mert, procurement, and military construction cost. The cost 
and the relative magnitude of each of these elements are pre- 
@enced in Table 135. 


TABLE 153 
F/A-18 PROGRAM BREAKDOWN AS OF DEC. 1980 


Program Gost Eck uate Relative Magnitude 
Element (1975 ) (Percentage) 
Oa srs UO ng Se 


mlitary 


Bonstruction OL] Baslalanon 0.2 





—— 
motal i. 6 Baloo 100.0 


141 








mare vel lOpment COst 
ies F/A-Vomdevelopment Cost reflects all research, 
meeaneering and test and evaluation expenses and is indepen- 
mumeor the inventory objective. The development phase of 
Me acquisition is nearing completion and most of the 1.6 
meprton 1975 dollar cost is now a sunk cost. 
b. Procurement Cost 
The procurement cost mirrors the estimated cost 
@eetne Dlanned acquisition of 1366 Flyaway airplanes plus the 
Meaguested support and spare parts. By far procurement com- 
Meecs the largest portion of F/A-18 total program cost. 
ee Military Construction 
MicmipulGary CONStruct!oOn COSt includes the esti- 
med Cost to construction training facilities peculiar to 
tie F/A-18. The military construction element represents a 
Mery Small proportion of total program cost. 
Pe [otal F/A-18 Program Cost Growth 
The magnitude of F/A-18 program cost growth, relative 
to the development estimate, is presented in Table 14 on a 
Member of different bases. 
On a then year dollar basis the total program cost 
@rowth reported in the December 1980 Selected Acquisition 
Report is almost 200%. However, this figure includes the 
effects of inflation as estimated by the Office of the Sec- 


Mecary of Defense. 









TABLE 14 


F/A-18 TOTAL PROGRAM COST GROWTH 
homOneOme,, 1930 





Magnitude of 
Basis Cost Growth 
(Percent) 







Base Year Dollars 
Adjusted for Quantity 
Change 









Base Year Dollars 
Adjusted for Quantity 

Change and Unrecognized 
iia t10n 


10 







On a base year dollar basis the total program cost 
growth reported in the December 1980 Selected Acquisition 
Meport iS almost 100 percent. This report of the base year 
dollars cost growth considers the Office of the Secretary of 
Defense estimates of inflation but does not consider the fact 
that much of increase in real assets required resulted from 
the decision to acquire 1566 airplanes vice the development 
estimate of 800 airplanes. 

To make a better comparison between the development 
estimate of total program cost and the current (December 1980) 
estimate must be adjusted to take out this quantity increase. 
On the basis of the base year program cost adjusted for the 


quantity change the cost growth is 32 percent. However, this 














mu) Still reflects the cost growth due to the inflation 
Meer and above that recognized by the Office of the Secre- 
Mary of Defense. 

ieee 2.6 Dillion 1975 dollar cost growth due to 
fais unrecognized inflation 1S removed, the cost growth may 
be expressed on a basis where the current estimate has been 
mepusted for both the quantity change and for the discrepancy 
between the Office of the Secretary of Defense estimates of 
inflation and the actual inflation experienced during past 
Years. Thus, on the basis of the base year dollar cost ad- 
misted for the quantity change and for actual inflation, the 
@eoegram cost growth is only 10 percent. 

3. F/A-18 Major Cost Growth Factors 

The major cost growth factors were analyzed via the 
muerance Categories defined in the Selected Acquisition Re- 
ports. A quantitative Summary is presented in Table 15 and 
amplifying comments are offered below. 

Pe eereononuc, Variance 

The economic variance represents the increased 

program cost associated solely with the operation of the 
economy as eStimated by inflation indices issued by the Office 
meethe Secretary of Defense. 

Sb. Oeamtaty Varzance 

The quantity variance represents the cost associ- 

ated with the 1978 decision to increase the F/A-18 inventory 


Objective from 800 airplanes to 1566 airplanes. 
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TAB 15 


F/A see st “GROWTH 
wo ORveGe 1930 


Varlance Percent of 
Category Total Program 
Cost Growth 


Bee (S15 918 yee 


ee teint 100.0% 





Meee li: The 15°59 percent is true estimating 
mec mmiamenes |S. 5 percent 1S 8coOse | 
Cmewenedie FO UMrecogni Zed Ini mation . 


ee vOCchedule Variance 
The schedule variance reflects the additional cost 
associated with changes to the procurement schedule envisioned 
Meche development estimate. 
woe siomnecerine Variance 
The engineering variance represents the cost of 
@eeoical and functional characteristic changes to the system. 
e. Estimating Variance 
EStmmatings Variamce is defined by the Selected 


MeguiSition Report instructions as the change in program cost 
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due to correction of errors in preparing the development 
meeemate. This definition is misleading because there are 
really two parts to estimating variance. The first part is 
true estimating error just as the definition indicates. How- 
Mery the second part reflects the cost growth due to unrec- 
megezed inflation. This cost growth due to unrecognized 
inflation comes about because the inflation estimates issued 
by the Office of the Secretary of Defense were lower than the 
inflation actually experienced by the F/A-18 contractors. 
The outlays required to make up for inflation, over and above 
meat recognized by the Office of the Secretary of Defense, 
show up as estimating variance. The F/A-18 cost growth due 
Boeunrecognized inflation equates to 1.8 billion 1975 dollars 
as of December 1980, and constitutes 18.3 percent of the total 
meogram cost growth. 

The true estimating error amounts to 15.9 percent 
Methe total cost growth. Together the true estimating error 
plus the cost growth due to unrecognized intlation total to 
mo. 5 + 15.9 = 34.2 percent) the cost growth attributed to 
estimating variance. 

f- oupport Variance 

Mremiaste=ecatecory, Support variance, reflects 

any changes in program cost associated with spare parts, 


training and ancillary equipment. 
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4, Cost Growth Controllable by Program Managers 


iteomeesecaren Imdeates that SUrpriSingly little of 
the total F/A-18 program cost growth is controllable by the 
meogram manager. The economic variance, and the portion of 
the estimating variance representing the cost growth due to 
unrecognized inflation are uncontrollable by the manager. 
The quantity variance reflects changes in inventory objectives 
determined by the Chief of Naval Operations (among others) 
and 1S also uncontrollable by the program manager. The pro- 
Gram manager has only some control over schedule variance 
sence he can impact the testing schedule but he has no control 
meer program stretch outs that are a product of the PPBS pro- 
cess. The program manager may have some influence over the 
Support variance in that he may hold down support cost by 
meeting to recognize needed support. Only the program manager 
in command during the formulation of the development estimate 
mam have any influence over true estimating variance, and 
meas influence may be politically constrained. The program 
Menager has clear control over only engineering variance and 
mes Category comprises only 1.5 percent of the F/A-18 total 
Meogram cost growth. Table 16 summarizes the program mana- 
mers control over cost growth. 

For example, it may be observed that if ewery program 
Manager had improved his managerial efficiency by 20 percent, 


he would have been able to reduce the cost growth actually 


WaT 





TABLE 16 


SUMMARY OF PROGRAM MANAGER OPPORTUNITY 
FOR COST GROWTH CONTROL 


Opportunity Pemeent Ot 
Total F/A-18 for Program } Total F/A-18 Cost 
Control? Growth (Percent) 





Total noe, 0 


Nete 1: If control by first program manager 
(the one responsible for the devel- 
OVMemtEweSsttmite |} 1seexcluded the “Not 
category increases to 85.9 percent 
and the "Yes" category decreases to 


@eperienced by only six percent.? If program managers sub- 
sequent to the program manager who was responsible for the 
formulation of the development estimate had improved their 
Managerial efficiency by 20 percent, they would have been 
able to reduce the program cost growth by only 2.8 percent. 
Mecarly most cost growth is beyond the control of the program 


Manager. 


‘(0.20 x (schedule variance + engineering variance + support variance + 
Meee CStimating variance) x 100) = (0.20 x (0.042 + 0.015 + 0.084 + 0.159) x 
100 = 6 percent. 


2 . : ; 
(0.20 x (schedule variance + engineering variance + support variance) x 
100) = (0.20 x (0.042 + 0.015 + 0.084) x 100) = 2.8 percent. 
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feeeossible Future Cost Growth 

Two possible areas of major future cost growth are 
Meet ied in the analysis presented in Chapter Three. The 
areas are associated with economic variance and estimating 
variance. 

Data presented in Chapter Three clearly shows that 
Semeairitlation estimates issued by the Office of the Secretary 
@uevetense are generally lower than the "actual" inflationary 
S@meerience of the aerospace industry. This is noted to be 
true for political reasons because Government believes that 
Meeoenition of more realistic estimates might imply tacit 
@eeroval for higher rates of inflation. This phenomenon of 
Uerealistically low Office of the Secretary of Defense esti- 
Meee Or intlation 1S not expected to change. Therefore, 
@eenomic variance and the cost growth due to unrecognized in- 
Memeron that is included within estimating variance are expect- 
e@ to continue to grow, and significant, future cost growth 
Meelikely to result. 

True estimating variance may also continue to grow. 

A sleast squares approximation to the development estimate, 
Meec-Guantity curve shows a 79 percent improvement rate. When 
the cost-quantity curve is updated based on early production 
M@eperience the average improvement rate estimate is adjusted to 
80 percent. The analysis presented in Chapter Three shows 

that program cost is very sensitive to the estimated cost- 


Meeitity relationship. Specifically, an example was offered 
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Meet showed that if the F/A-18 average improvement rate degen- 
Meres two percent to 82 percent, the total flyaway cost may 
Memexpected to increase as much as 21 percent. 
6. Summary 

The F/A-18 program cost growth does not appear to be 
excessive once adjustments are made for the increased inventory 
G@epectives and for actual inflation. Little of the program 
cost growth was controllable by the program manager. Inflation 
was the major contributor to cost growth and its contribution 
Meexpected to continue to increase during future program years. 
Mee estimate of total program cost is very sensitive to assump- 
tions made with regard to cost-quantity relationships. Failure 
Mepexperience the expected reductions in cost associated with 
increased production quantity could yield significant future 


Geet growth. 
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APPENDIX “A 


THE DEPUTY SECRETARY OF CEFENSE 


WASHINGTON O77 2030! 





April 30, .981 


MEMORANDUM FOR SECRETARIES OF THE <.ILITARY DEPARTMENTS 
GHALeeAN OF THE JOINT CHIEFS OF STAFF 
UNDER SECRETARIES OF DEFENSE 
AoaloteaNT SECRETARIES OF DEFENSE 
GENERAL COUNSEL 
ASSISTANTS TO THE SECRETARY OF DEFENSE 


SUBJECT: Improving the Acquisition Process 


On 2 March 1981, I directed a 30-day assessment of 
the Defense acquisition system with the priority objectives 
of reducing cost, making the acquisition process more effi- 
cient, increasing the stability of programs, and decreasing 
the acquisition time of military hardware. The report, 
_@Gelivered to me on 31 March 1981, provided many specific 
recommendations and posed a number of major issues for 
decision. 


I have discussed the report with the Steering Group, 
the Joint Chiefs of Staff, the Service Secretaries, and 
the Under Secretaries and selected Assistant Secretaries of 
Defense. Based on the report and those meetings, <he 
Secretary and I have decided to make major changes both in 
the acquisition philosophy and the acquisition process 
itself. We are cenvinced that we have now a historic and 
unique opportunity to significantly improve the Defense 
acquisition system. We ask for your cooperation and assist- 
ance in carrying out these decisions. 


The acquisition decisions are recorded in detail in the 
attachments to this memorandum. I would like to highlight 
here the major decisions and their implications for DoD in 
the following paragraphs. 


DoD Acquisition “Management Philosoohv 


The DoD management philosophy that I cescribed in 
my 27 March 1981 PPBS decision memorandum also applies to 
the acquisition policy and process. Through controlled 
decentralization, subordinate line executives will be held 
accountable for the execution of policy decisions and programs 
as approved. The review of the acquisition process is a good 
example of participative management where the Services and 
Other DoD staffs, working together, have jointly agreed on 
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what should be done. All points of view were considered prior 
to decision. Now that decisions are made, the Secretary and 

I expect full support of DoD staffs and the Services in 
implementation. 


I affirm the following acquisition management principles: 
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1. We must improve long-range slanning to enhance 
acquisition program stability. 


2. Both OSD and the Services must delegate more 
responsibility, authority and accountability for programs; 
in particular, the Service program manager should have the 
responsibility, authority and resources adequate to execute 
efficiently the program for which he is responsible. 


3. We must examine evolutionary alternatives which 
use a lower risk approach to technology than solutions at 
the frontier of technology. 


4. We must achieve more economic rates of production. 


5. We must realistically cost, budget, and fully 
fund in the FYDP and Extended Planning Annex, procurement, 
logistics and manpower for major acquisition programs. 


; G. Readiness and sustainability of deployed weapons 
are primary objectives and must be considered from the start 
of weapon system programs. 


7. A strong industrial base is necessary for a strong 
defense. The proper arms-length relationships with industry 
should not be interpreted by DoD or industry as adversarial. 


DoO-OMB and Congress 


Many of the decisions announced in this memorandum 
can be implemented within DoD's legislative authority. Some 
decisions need to be coordinated with OMB. A number of 
recommendations will need Congressional action before final 
implementation can take place. In those latter cases, we 
will work closely with appropriate Congressional committees 
and their staffs to explain and justify our recommendat:ons 
for changes to legislative requirements. 


DoD-Industry Relationship 


While DoD should be tough in contract negotiations 
as part of the buyer-seller relationship, this does not 
mean that relationships between management and industry 
should necessarily be adversarial. Industry and government 
have a shared responsibility and must assume a new spirit of 
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cooperation. aA healthy, innovative, and competitive 
industrial capability is a primary national objective. 

I direct all top DoD management, in OSD, in JCS, and in 
the Services, to ensure this is understood at all levels. 


Economies, Efficiencies and Savings 


A primary objective in stzeamlining the DoD acqui- . 
sition process is reducing costs. All DoD staf*s°and™ ~ —- 
Service managers should keep this uppermost in their minds. 
We all must be more aggressive and imaginative in looking 
for ways to save money throughout all phases of the acquisi- 
tion process. I look to each of you to use your enhanced 
authority to bring about major savings and improved methods 
of operation. 


Decisions to Improve Accuisition Policy and Process 


The Secretary and I are determined to reduce substan- 
tially cost overruns, deploy adequate quantities of needed 
systems that are operationally effective and ready, and do 
this in the shortest possible time. We are convinced that 
the actions directed in the attachment will significantly 
contribute to achieving these objectives. The major deci- 
sions for improvement can be summarized in four categories: 


Reduce Acquisition Cost 


© Increase program stability by fully funding Rs&D 
and procurement at levels sufficient to ensure efficient 
cost, supportability and schedule performance, and minimizing 
changes to the approved program. 


© Implement multi~year 5rocurement to improve production 
processes, increase economy~of-scale lot buying, decrease x 
financial -borrowing costs and reduce administrative burden 
in contracting. 


© Reduce administrative costs by simplifying proce- 
dures, seeking relief from costly legislative requirements 
and reducing the number of DoD regulations and directives. 


© Encourage capital investment to increase productivity 
in the defense industry by improved contracting, more reason- 
able risk sharing, and increased incentives. 


O Promote Services use of economic oroduction rates 
to reduce unit costs and decrease acquisition time. 


O© Require Services to budget to most likely cost to 
reduce cost overruns and provide stability. 
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Shorten Acculisition Time 


O Implement Preplanned Prcduct Improvement to reduce 
unit costs and decrease acquisition time. 


O Provide adequate “front enc” funding for test hardware. 


Improve Weapons Support ana Readiness 


O Stress acquisition strategies chat provide incentives 
to contractors to attain réliability and maintainability goals. 


O Establish readiness objectives early in development 
programs. 


Improve the DSARC Process 


© Move toward controlled decentralization of the acquisi- 
tion process to the Services. 


Q Reduce the data and briefings required by the Services 
and other DoD staffs. 


© Tie the acquisition process more closely to the PPBS. 


Implementation of the Decisions 


Implementation of the decisions announced in «his 
memorandum is as important as the decisions themselves. Many 
decisions, even those within DoD's authority, will take time 
to implement fully. A large number of DoD managers will have 
to take part on a worldwide basis. 


I assign overall responsibility to the Under Secretary 
of Defense for Research, Engineering and Acquisition for moni- 
tering and follow-up of all decisions in this report. I expect 
him to establish an appropriate implementing and reporting 
system. The first report will be submitted to me by the end 


of May and every month thereafter until further notice. 


Both the Secretary and I appreciate the work you and your 
staffs have provided during this assessment. 
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Recommencation 1 


MANAGEMENT PRINCIPLES 


The Steering Group recommends that the Deputy Secretary of 
Defense reaffirm the follewing major acquisition management 
principles: 


l. An improved statement of long-range Defense colicy, 
strategy and resources will Se sroviced *o the Services in order 
to establish a framework ‘for military objectives, goals, and 
mission planning to enhance program stability. 


2. ReGponsibility.~ autnority and accountability Sor srograms 
should be at the lowest levels of the organization at which a 
total view of the program rests. 


3. Service Program Managers should have the responsibility, 
authority, resources, and guicelines (goals and thresholds) 
adequate to efficiently execute the program. This should 
include the system specific acquisition strategy for attainment 
of the required operational and readiness capability, and appro- 
priate flexibility to tailor the acquisition strategy to estimates 
of the development priorities and risks. 


4. Evolutionary alternatives which use a lower risk approach 
to technology must be examined when new programs are proposed. ; 
Solutions at the frontiers of technology must provide an alternative 
which offers an evolutionary approach. Pre-olanned Product Improve- 
ment (P~I) should become an integral part of the Acquisition Strategy. 


5.. Achievement of economic rates of production is a fundamental 
goal of the acquisition process. 


6. The Services should plan to realistically budget and fully 
fund in the FYDP and Extended ?2lanning Annex (EPA) the R&D, orocure- 
ment, logistics and manpower costs at the levels necessary to protect 
the acquisition schedule established at program approval points, and 
to achieve acceptable readiness levels. 


7. Improved readiness is a primary objective of the acquisition 
process of comparable importance to reduced unit cost or reduced 
acquisition time. Resources to achieve readiness will receive the 
same emphasis as those required to achieve schedule or vertormance 
objectives. Include from the start of weapon system sorograms 
designed-in reliability, maintainability and support. 


8. The proper “arms-length” buyer-seller relationship should 
not be interpreted by government or industry as adversarial. The 
DoD should be tough in contract negotiations. But weapons acgui- 
sition should be managed on a participating basis using industry 
as a full constructive team member. A strong industrial base is 
necessary for a strong defense. ; 





Approved: “oa —_ 
Idea Needs More Develucisent: " 

I Need More Inrormation: 

Oisapproved: a 
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Recommendation 2 


PREPLANNED PRODUCT IMPROVEMENT 


A revolutionary system development approacn which uses new 
and untried technology to meet a military threat can offer 
dramatic potential payoffs, but frequently ends up with large 
cost increases and schedule slippages. 


An evolutionary approach offers an alternative which minimizes 
technological risk, and consciously inserts advanced technology 
through planned upgrades of those deploved subsystems which otter 
the greatest benefits. In this manner <=ne lead time to fiele 
technological advances can be shortened while an aggressive 
scheduling of fielded performance improvements can be expected 
during the service life of the systems. This concept is called 
Preplanned Product Improvement (P3I), and is commonly used in 
commercial industry. 


Recommendation - Most new and existing systems should be 
partitioned for performance growth through the acoplication of 
sequential upgrades to key subsystems in order to reduce development 
risk, and take best advantage of technological advance. 


Advantages ~- Can reduce acquisition time, reduce develop- 
ment risk and cost, and enhance fielded performance through the 
deployment of upgrades. A revolutionary approach can always be 
adopted when the demands of the threat or other compelling 
military needs require such an approach. 


Disadvantages - The performance needed to meet a critical 
threat may dictate the use of distant technology, but the factors 
involved in such a decision are seldom incisive. Therefore, the 
choice between alternatives is not likely to be absolutely clear. 


Action Required: 


- USDRE, working with the Services, develop within 30 
days a plan for implementing Preplanned Product Improvement including 
definitions and criteria for application. 


- USDRE request the Services to evaluate ongoing programs 
to determine potential for payoff from the application of sreplanned 
product improvement, and to present results at the next DSARC. 


- USDRE assure Services have fixed the responsibility ‘for 
review of opportunities for product improvement after any system 
reaches the field, and to develop a product improvement plan. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommencation 2 


MULTEVSAR 2R20CURS Sa 


Recommendation: Encourage extensive use of multiyear 
srocurement D2asec upon a case-Dy-case benefit/risk analysis. 


Advantages: Multiyear procurement could result in average 
dollar Savings’ of 20 “Eo 20% in unit srocuweement cost chrouch 
improved economies and efficiencies in production srocesses, 
economy-of-scale lot buving, decreased financial borrowing 
Gests better utilization Or industrial facilities, and a recuction 
in the administrative burden in the placement and acministration 
Om .contsects. In addition, sne stimulatedeiavestment in sroduction 
equipment will result in lower-derect, higher quality products. 

The market stability will also enhance the continuity of subcon- 
tractor supply lines and thereby decrease acquisition time. Surge 
capability will also be improved. 


Disadvantages: This funding technique fences in money and 
commits future Congresses. If used to excess, it would significantly 
reduce the flexibility of the Secretary of Defense to respond to 
unforeseen changes in the external threat. [If a multiyear orocure- 
ment was used to lock in a border line program, costs would =e 
increased if the program was’ cancelled. In order to avoid these 
potential disadvantages, the following criteria are recommended 
as general guidelines to screen potential multiyear candidates: 

(1) significant benefit to the Government; (2) stability of 
requirements, configuration, and funding; and (3) degree of 
confidence in cost estimates and contractor capabilities. 


Action Required: 


a. General Counsel must respond in writing to Congressman 
Daniel's Bill HR 745. 


b. OSDRE and ASD(Comptroller) should brief Appropriation and 
Armed Services Congressional Committees on recommended multiyear 
procurement procedures and concepts. 


c. USDRE should prepare special policy memorandum to the 
Military Departments for SecDef signature defining procedures and 
requesting identification of potential FY 33 multiyear procurement 
candidates. 


ad. USDRE and ASD(Comotroller) should modify DoD Oisective 
7200.4 and the Defense Acquisition Regulation (DAR) and should 
interface with. OMB to modify Directive A-ll as required. 


e. SecDef will present FY 33 President's Budget containing 
multiyear candidates. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation i 


[ee eno 2RCGCPAM STABILITY IN PHE ACQUISITION 220CESS5 


Program instability is inherently costly in both time and 
money. The 47 major programs covered Sy the Jecember 31, 1930, 
Selected Acquisition Reports (SARs) reflected total cost growth 
of 129 percent over the Milestone II estimates. Reasons ‘fcr 
Geeweh are econemic or inflation (27 sercent), quantity changes 
(26 percent), estimating changes (18 percent), schedule changes 
(15 percent), support changes (7 sercent), engineerina chances 
(S percent), and other changes (2 sercent). Forty one (41) 
percent of all cost growth is due to quantity and schedule changes. 


Of the 47 programs, 19 have had quantity increases, 20 
quantity decreases, and 8 are unchanged. Schecule changes nave 
resulted in reduced costs on 4 programs and increased costs on 
41. The most common cause for these changes is financial. The 
budget levels and relative priorities of competing psrograms force 
tough decisions to terminate programs, reduce the number of weap- 
ons, stretch the development program, delay planned production or 
stretch the planned buy. 


Recommendation: SecDef, OSD and Services should fully fund 
the R&D and procurement of major systems at levels necessary to 
protect the acquisition schedule established at the time the pro- 
gram is baselined, currently Milestone II. Limit stretch-outs 
-due to funding constraints (except when mandated by the Secretary 
or Congress). Establish procedures which will phase the 
scheduling of sequential milestones so that manpower “peaks and 
valleys" can be minimized consistent with balancing the risks. [In 
general, only changes which are directed by changed requirements 
or development problems should be made. 


Advantages: Reduces costs and saves time bv stabilizing 
schedules, quantities, and production rates. Will enhance <=he 
ability to plan force modernizations. ° 


Disadvantages: Budget flexibility will be reduced. 


Action Required: SecDef directs that during sorogram and 
budget reviews by OSD (DRB) the Service Secretaries must explain 
and justify differences between program baselines established at 
Milestone II and the quantity and funding in the program or budget 
under review. 


ASD(C) and ASD(PAGE) include above direction in FY=-33 30M 
and Budget Guidance. 


Approved: 

Idea Needs More Development: 
I Neea Moré intormation: 
Disapproved: 
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Recommencation 35 


ENGOU Rec Co oan Gey Seta... TONE BRCS PRODUCTIVITY 


Pro@uctivity in the Ceztense sector St Che ©.S. economy ras 
been lagging, in large part secause of lew levels of capital 
investment compared to U.S. manuracturing in general. Cash ‘flow 
sroblems, tax solicy, Algh interest rates, and now return on 
investment (ROI) tend to limit available investment capital. The 
industry views low srofits and program instability as precluding 
investment in capital equisment. This situation has two maior 
aiplicdt2ons: @ cendency <O siit=t Erom sesense =o commercial 
business, and a cecrease in iunds availaple for facilitizaticn. 


Recommendation: Encourage capital investment. 


AGvantages: Will increase long-term investments which should 
lead to lower unit costs of weapons systems. Increase sroductivity. 


Disadvantaqes: Earlier Government disbursements. Some 
reduction in tax revenues. 


Action Required: YJSDRE should have the porime responsibilit, 
to implement the coliowing actions working closely with General 
Counsel, Legislative Affairs, and the Service Material Commands. 


a. General Counsel should support legislative initiatives 
to permit more rapid capital equipment depreciation and to 
recognize replacement depreciation costs by amending or repealing 
Cost Accounting Standard (CAS) 409, “Depreciation of Tangible 
Assets." 


b. Structure contracts to permit companies to share in cost 
reductions resulting from productivity investments. Modify the 
Defense Acquisition Regulation (DAR) profit formula. Allow for 
award fees inversely proportional to maintainability costs. 


¢. Increase use and frequency of milestone billings and 
advanced funding. Expedite nsnaying cycle. 


d. Provide for negotiation of profit levels commensurate 
with risk and contractor investment; ensure that recent srofit 
policy changes are implemented at all levels. ; 


e. Instruct the Services of the need to grant equitable 
Economic Price Adjustment (EPA) clauses in all appropriate 
procurements. Contract price adjustments made in accordance 
with EPA provisions should recognize the impact of inflation on 
profits. Ensure that these clauses are extended to subcontractors. 


f. Increase emphasis on Manufacturing Technology Programs. 


g. Provide a consistent solicy which will sromote innovation 
by giving contractors all the economic ‘and commercial incentives 
of the patent system. Provide policies to protect proprietary 
rights and data. 


h. General Counsel should work to repeal the Vinson- 
Trammell Act. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation §6 


BUDGET. TOMMOSc 22KELY COSTS 
eee eS Ee SS ee ee 


Intentionally low initial cost estimates are a orime contri- 
bution to apparent cost growth. Program costs are sometimes sur- 
posely understated either because DoD is forcing a srogram tc fit 
wma ole runding rather than the =unding it takes to do the ‘ob, 
Or because the contractors are purposely lowering their cost esci- 
mates in order to win a contract with hones of recovering costs on 
Seeew-On comtrdets. EithGr sractice is referred <9 as "Suying ina." 
When the actuai costs become apparent, DoD is severely criticized 
for cost overruns and there are insufficient funds available ‘o 
Seocaure at economic procuction™rates. Also, the negotiated contract 
cost does not include future engineering changes or nost-contract 


award negotiations which can drive costs Aigner. 


Recommendation: Require the Services to budget to most likely 
or expected costs, including predictable cost increases due to risk. 
Provide incentives for acquisition officers and industry to make 
and use realistic cost estimates. 


Advantages: Less cost growth. More realistic long-term de- 
fense acquisition budget. Increased program stability. 


Disadvantages: Difficulty in determining if a contractor is 
providing realistic estimates. Political difficulty in rejectina 
bids that project prices lower than costs. Ditficult to budget 
funding greater than publicly-known contractual funding. 


Action Recuired: ASD(C) require the Services to budget to most 
likely or expected costs including predictable cost increases due to 
risk, instead of the contractually agreed-upon cost. USDRE and the 
Services provide incentives for acquisition officers and contractors 
to accurately project costs, including financial incentives and per- 
formance evaluation considerations to DOD personnel, and profit in- 
centives to industry to reduce costs. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation 7 
ECONOMIC PRODUCTION RATES 


The cost and time needed to sut a weapon system into the 
field can be reduced by establishing and sustaining economic 
rates of production (i.e., the rate at which unit cost doesn't 
decrease significantly with further rate increases). Tight 
budgets and strong competition DSetween programs have forced 
many programs to accept funding levels in the budcet which will 
not sustain an economic rate of production. 


A commitment to economic production rates cannot rule out 
sound arguments for lower (or higher) rates. For example, the 
Services may wish to stretch a program over a number of years 
in order to preserve a warm production base to permit rapid 
mobilization to meet a crisis or war. However, this requires 
stockpiling of materials, parts and subsystems to be effective. 


Recommendation: Services must use economic production 
rates in their program and budget. requests, or explain and b5e 
prepared to defend the reason why a different rate was selected. 


Advantages: Save time and reduce cost of acquiring new 
systems. 


Disadvantages: Will buy out the total system faster 
(shorter production run for a given quantity) with peak funding 
competing with other systems, possible workload fluctuations in 
certain industries with occasional dead time and possible erosion 
of the industrial base. Can increase cost of correcting support 
problems. 


Action Required: Secretary of Defense establish policy 
requiring Services to fund programs at economic rates or justify 
any differences during budget reviews by OSD and the DRB. USDRE 
and ASD(C) include this requirement in the FY 83 program and 
budget guidance. 


Approved: Va 


Idea Needs More Development: 
I Need More Imformation: 
Disapproved: 








Recommendation & 
ASSURE APPROPRIATE CONTRACT TYPE 


Industry has repeatedly, over a long period, expressed serious 
Gencerms about cre recurpmping use of the wrong type of contract. fn 
Particular, fixed price contracts are frequently employed for 
RDT&E and early production, which have lecitimate cost uncertain- 
Gems. This leads to a hich cisk situation for the contractors anc 
to cost overruns for DoD. Current DoD solicies and reculations 
Give guidance as to the use of appropriate contract types: Nowever, 
this guidance is not being followed in “he field. 


Recommendation: Give the Program Managers the responsibdllity 
to tailor contract types to balance program needs and cost savings 
with realistic assessment of an acceptable DSalance of contractor 
and government risk. Recommendation 1/Management Principle 3 
states that the Program Managers be given the authority to deter- 
mine the specific acquisition strategy. 


Advantages: Precludes a company from being forced to assume 
cost risk beyond their financial ability. 


May increase competition if contractor risks 
are recognized. 


Gives the Program Managers more flexibility to 
accommodate program needs. 


Disadvantages: Government assumes more cost risk. 


Action Required: USDRE establish an OSD, Service, industry 
working group to develop an implementation plan to ensure that 
appropriate contract types are used. USDRE and the Service 
Secretaries ensure that Program Managers have the responsibility 
for determining the appropriate contract type. USDRE should 
ensure that the regulations are clear on this point. 


’ 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 











Recommendation 9 


Die OV EeS YS a= MuSUPCOR aN DARE DINESS 


AS a result of recurring problems with weapons svstem suppor= 
the recent revision of acquisition policies includes a maior em- 
phasis on support issues, including reliability, maintenance, 
Spares, test equipment. and maintenance manpower. These recent 
policies are generally sound. are not directly iuinéluenced Sv the 
major acquisition srocesSs options presently under consideration 
and can be undertaken under any option. 


To be effective the policies require Secretary of Defense 
commitment. The need for this specific commitment results from 
the competition among the conflicting objectives of hich verform- 
ance, lower cost, shorter schedules, better reliability ane 
Maintenance, and support. 


Recommendation: Establish readiness objectives for each 
development program to incluce estimates of the readiness level 
to be achieved at early fielding and at maturity. Implement 
acquisition policy establishing "designed-in" reliability and 
readiness capabilities. The implementation must emphasize ‘the 
objectives of shortening the overall time to deliver equipment <=s 
the troops which meet mission and readiness needs: the need fcr 
improved estimates or the R&D and support resources required; and 
additionally, ask that some force elements(s) be zargeted for a 
major improvement in deSigned-in support ala to be less 
dependent on 2 support tail. 


Advantages: Clarifies that improvement in readiness is a 
major objective of the Administration, and that implementation 
must take place. 


Disadvantages: Will require additional technical effort and 
resources early in acquisition programs. 


Action Required: MRA&L draft SecDef policy letter to be 
issued within thirty days, reaffirming weapons support policy and 
ebjectives, and tasking the Services to develop implementing 
guidelines, including procedures for addressing support early in 
acquisition programs. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation 19 


REBUCE THE ADMINISTRATIVE COST AND TIME TO PROCURE ITEMS 


In 1974, less stringent requirements were established for 
DOD Contract srocedures associated with surchases under $10,000. 
The purpose was to reduce both the time and saperwork costs to 
a level commensurate with the value of the item being surchased. 
Over the years the tendency of a bureaucracy to take precautions 
has expanded the paperwork associated with a procurement, and 
inflation has reduced the purchasing power of the dollar until 
the $10,000 item of 1974 would cost almost twice that much to 
purchase today. 


A similar inequity exists in the administrative procedures 
governing contract funding execution. Department of Defense and 
Service procedures slace numerous administrative requirements on 
the obligation of funds. They provide unnecessarily cumbersome 
safeguards for the public interest, to a certain extent thereby, 
thwarting that interest. There is also a general tendency <¢o 
apply the most burdensome procedures, even if administrative 
shortcuts are allowed. The DoD is motivating its contract and 
fund administrators to avoid the least possibility of criticism 
rather than to use economic procedures. 


a. Recommendation: Raise the S1lOK limit for purchase order 
contract use to $25K to accommodate inflation and reduce unneces- 
sary paperwork and review. Letter is enroute from Joint Logistics 
Commanders to DEPSECDEF recommending change. Proposal is cur- 
rently in staffing at OMB for inclusion in the Uniform Procure=- 
ment System (UPS) and as a legislative initiative. 


Action Reaquired: DEPSECDEF recommend that OMB (OFPP) 
initiate change to 10 USC 2304. 


b. Recommendation: Raise threshold for contractor costing 
data input from S$lO0K to $S00K to accommodate inflation and 
reflect current auditing procedures. (Paperwork load is such 
that only data for contracts over $500K is actually audited 
today. ) 


Action Recuired: DEPSECDEF recommend that OMB (OFPP) 
initiate legislative change to UusC 2306. 


¢. Recommendation: Raise threshold for Service Secretary 
review of Contract Determination and Findings (D&F) for RDT&E 
from $100,000 to $1 million. Current level was set in mid- 
1960s. Higher level would still cover 90 + % of expenditures 
(dollars). Higher limit supported by JLC. 
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Action Resuired: DenpSecSef recommendation =s OMB (OFPP) xo 
approval; sucsequen= change to Defense Acquisition Regulations °: 


a. Recommendation: Encourage greater use of class (D&Fs) which 
allows one D&F to cover multiple contracts. Reduces total volume 
of contracts which must be reviewed, thus speeding up processinc 
time. 


Action Required: USDR&E prepare policv statement encouraging 
greater use ot class D&Fs. 


e. Recommendation: Raise reprogramming thresholds from SzM 
mo > LOM for™=sbtsc acecropriations and fr0m S5M to 525M for soroeuvremene: 
Thresholds were set 10 vears ago with no inflation accommodation. 
Greatly reduces Service flexibility to answer program. 


Action Required: Renew SecDef/DepSecDef efforts to obtain 
Congressional Committee approval (HASC, SASC, HAC, SAC). 


Advantages (all above recommendations): Provides immediate  re- 
lief from unnecessary paperwork burden. Reduces administrative 
lead time, which will result in reductions in in-house and industry 
overhead cost. Supports a far more efficient Government cash flow 
management. 


Disadvantages: Less opportunities for legal reviews. 


f. Recommendation: Sliminate the need for non=-Secretarial level 
D&Fs for competitive negotiated contract awards. 


Advantages: Reduced saperwork and administrative lead times. 
In conjunction with recommendation C above, to increase D&F thresholds, 
the D&F requirement would be considerably reduced. 


Disadvantages: Many smaller procurement actions would not te 
reviewed above program office level. 


Action Required: SecDef submit recommended legislation to 
review p ic law. 


g. Overall Action: USDRSE prepare implementation olan and re- 
quired SecDef letters within 60 days. Tie cost thresholds to inflation. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation ll 


INGORPGRA omeeae USE OF SUSGEZTED FONDS 
POR UTECGHNOEOGLCAL RISK 


Material development and early production srograms are subject 
to uncertainties. Program managers who explicitly request funds to 
address these uncertainties usually find these funds deleted 
Paeeer in tne Dod PPBS process, Sy OMB, or Sy Coneress. Then when 
such uncertainties occur, uncesirable funding adjustments are re- 
quired or the program must be delayed until the Zormal funding process 
can respond with additional dollars. 


The Army has initiated, and Congress has accepted, a Total Risk 
Assessing Cost Estimate (TRACE) to explicitly address srogram un- 
certainties in the development of ROTSE budget estimates. The Army 
is studying the application of this concept to early production cost 
estimates. The other Services lack a similar concept to justify 
reserve funds for dealing with develoomental uncertainties. 


Recommendation: Increase DoD efforts to quantify risk and 
expand the use of budgeted funds to deal with uncertainty. En- 
courage all Services to use such budgeting where appropriate. 


Advantages: Cost estimates will be more realistic over fime. 
Programs wi e more fully funded and overall programs will be 
more stable. 


Disadvantages: Can encourage a more costly treatment of 
problems that might be solved in other ways (self-fulfilling prophecy). 
Higher initial program estimates would result in fewer programs 
within a stated total obligation authority. 


Action Required: SecDef emphasize the requirement to eval- 
uate, quantify and plan for risk. USDRE direct all Services to 
budget funds for risk. In particular, each Service should review 
the TRACE concept and either adopt it or propose an alternative 


for their use to USDRE within 60 days. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 


Recommencation 12 


PRC Woe ee ee FE OND COND. PENDING FO2 "SS™ TAP OWARE 
ne cccccnmmncrrcnceeeceneeeeeeseeeeeeeeeeeeeereenseseeeeeeeeceeecreceeeeeereeeecsce seer e esac eee cce ee ee 


Weapon svstem development srograms often Aave £90 few «est 
acticles to allow scarallel tests for sertormance, vseliabilic:, 
etc., and in order to shorten cevelopment time without subdstantially 
inereasing risks. Procurement of too few test articles forces a 
sequential apsroacn whereDv “ne available test articles are 
dedicated exclusively to develooment testing. Conseguently, 
Operational ana other testing cannot be accomplished concurrently 
(within acceptable levels of risk) to save time. 


Dyereematon so cestgning 2or “he major serformance obiectives, 
increased emphasis should Se slaced on designing for reliahilitr: 
by providing adequate design margins, while giving sull cons:icera- 
tion to adequate testing, fault isolation and maintainabilit-. 
Adequate test hardware should be srovided in the srogram to scermit 
early combined environmental tests of the subsvstems and subsequent 
system tests, to allow iteration of the design using the test-fix 
test process to achieve early design maturity. 


Recommendation: Provide sufficient test hardware to meet 
the subsystem, system and software engineers' needs to >sroperly 
engineer and test development of the end item hardware using 
parallel testing to reduce overall schedule time. ‘The number 
of test articles must be defined and explained during psoreparation 
of Service programs and budgets. 


Advantages: Saves time in the total acquisition process by 
emphasizing reliability up front and eliminating lengthy and 
costly problem identification ane correction effort: also ailows 
realistic concurrent development and operational testing. 


Disadvantages: Requires increased front end funding. 


Action Required: -USDRE ensure that the acquisition stratesy 
identify plans tor and funding required to acquire adequate sub- 
system and system test hardware to reduce overall schedule time 
and risks. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation 13 


GOVERNMENTAL LEGISLATION RELATED TO ACQUISITION 


Over the past cecade, the acquisition process has become 
Overburdened with governmental legislation and reauirements. 
Indivicually, these regulations have worthwnile cbject:ives; 
collectively, chey impose a costly and burdensome requirement on 
industry and the acquisition process. 


Recommendation: Seek DoD relief fzom the more burdensome 
requirements or governmental regulations. 


Bawantages: “ass cOst tO comtractors in doing business 
with the Government. Reduce program costs. Simpler contracting 
procedures. Faster contract awards. 


Disadvantages: Reduced benefits which are considered impor- 
tant national goals. Request for relief will certainly spark 
debates with the various interested groups. 


Action Recuired: USDR&E establish joint OSD and Service 
team to weigh the impact of the various governmental require- 
ments and regulations on the efficiency and effectiveness of the 
total DoD acquisition and contracting process. Industry and OMB 
should participate to the maximum extent possible. A report 
should be prepared for the DepSecDef within 45 days. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 











Fecommendation ls 
RemueGe DHE .NUMBES OF DOD DLRECTIVES 


The CUrSemt aceiiisition directive refers so 1ll4 (ur from 
1$ in 1971 and 26 in 1977) related directives and instructions. 
The Services emulate these directives in implementaticn vith their 
own imolemegeing waastsuctions. There ismsarely a challenge ¢*s 
these well-intentioned directions, nor is there a cost-benefi 
check performed. Program manager and industry initiatives are 
often stilted by overregulation. With each new directive acdi- 
tional paperwork, manhours and other direct costs are exoended 
imi compliance. “condressional, GAO, zAcustsy, SSD, and OFPP 
studies have indicated that contractually imposed management 
systems and cata requirements cost 3 cents out of every 
centract dollar. With defense contracting approaching $10C 
billion a year, it means that these management-imposed require- 
ments cost approximately $8 billion ver year. A 20% improve- 
ment would save $116 million per year. 


Recommendation: Peduce the number of directives. Require 
that the Derense Acquisition Executive be the sole issuer of DoD 
directives related to acquisition. This would not mean that DAE 
would draft all such documents, only that DAE would have final 
review and releasing authcrity. 


Advantages: Coordinates requirements and reduces the issuance 
of supertiuous directives. Will reduce srogram costs to the 
extent that directives require reports, cata, documentation. 


Disadvantages: Adds an additional layer to the process of 
issuing or revising a directive. Slaces the MAE in control of 
directives for areas of acquisition for which he may have little 
expertise. ; 


Action Required: USDPE establish a toint CSD, Service, In- 
dustry team to provide recommendations within 90 days to sub- 
stantially reduce the number of directives, and the documentation 
required in contracts. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation lL: 
FUND NGer Le er SILITY 


Program continuity requires that we budget for procurement 
funds more than a vear in advance of the actual transition date 
of major acquisition programs from 2&D to procurement. Since 
most development nrogram schedules are success oriented, some- 
times the nrocurement transition date arrives and the system 
is not ready to buv. Because nrocurement funds have been 
budgeted, there is considerable pressure to proceed with oro- 
duction rather than accept program delav. if the Secretary 
(and/or Military Departments) nad the authority to transfer 
these procurement funds to R&P to correct dericiencies without 
the prior approval of OMB and Congress, it could significantly 
decrease the time involved in resolving program problems. 
Section 734 of P.L. 96-527 (DoD Appronriation Act) provides a 
general authority for Transfers, not to exceed $750 million 
between DoD appropriations. Its use requires a determination 
by SecDef that such action is in the National Interest and 
must have prior approval by OMB. Our current reprogramming 
arrangements with the Congressional Oversignt Committee pro- 
vide that any such transfer is of “special interest of the 
Congress" and requires their prior approval, in effect, negat- 
ing the independent use of transfer authority by the Department. 


The proposal would require the support of the Oversight 
Committees and OMB. Ideally, such approval should be included 
in the general provisions of the Appronriations Act as a supd- 
section of 734. We will have to work closely with Congress to 
ensure that this authority would apply only to the movement of 
funds programmed for an individual weapon system, and would 
not be used to transfer funds between programs. 


Recommendation: Obtain legislative authority to transfer 
individual weapon system Procurement funds to RDT&E. 


Advantages: Provides DoD with more flexibility to resolve 
weapon system funding deficiencies. 


Avoids program delavs associated with OMB/ 
Congressional review and apnroval of funding 
adiustments. 


Maintains program stability by enabling pro- 

gram manager to resolve problems within total 
available acquisition runding of the program 

involved 
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Disacvantages: OM3/Congressional visibility occurs atter 
the fact. 


Could jeopardize current acnropriaticn 
and authorization srocess. 


Could jeopardize current recroacramming 
arrangements with Congress. 


May be destabilizing. 


action Required: ASD(C), working with the General Counsei, 
OMB and Congress establish orocedures for DoD asproval of the 
transfer of funds in a given fiscal vear from Procurement to RDTSE 
for an individual weapon system when the Secretary of Defense 
determines that it is in the National Interest to do so. 


Approved: 

Idea Needs More Develorment: 
I Need More Information: 
Oisapproved: 
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Recommendation 164 
CONTRACTOR INCENTIVES TO IMPROVE RELIABILITY AND SUPSORT 


Industry has said that even though there is recently more atten- 
tion paid to “support” in DoD solicitations, there is a wicespreac 
belief that performance anc scnedule are DoD's orincipal objec- 
tives. There is a need for industry to apply more of heir sesign 
talents to reducing reliability and support sroblems. 2eyvone 

this a need to improve the identification anc svecification of 
maintenance manpower constraints and for ineustry to incluce 
these constraints in the cesigns. 


Recommendation: Acquisition strategies should identity «he 
approaches to incentivize contractor attainment of reliability 
and maintainability (R&M) goals and reduce maintenance manpower 
and skill levels. These should include the approach taken in 
the RFP evaluation, as well as specific awarés, incentives and 
guarantees, such as specific rewards for improving reliability. 
The Services should develop greater expertise in support related 
contractor incentives through analysis of experience gained on 
DoD programs. 

Improvements should be developed in the method of projecting 
critical maintenance manpower skill limitations and translating 
these into design constraints and opjectives for inclusion in 
RFPs and specifications. 


Advantages: Improves reliability and support. Reduces 
Maintenance manpower requirements. 


Disadvantages: Incentives other than competition require 
additional funds. 


Action Required: USDRE working with the Services, develop 
guidelines to include the approaches to incentivize contractors 
to improve support within 60 days, followed by a USDRE and 
Service evaluation of incentives within the next year. 


USDRE develop with the Services, within one year, improved 
approaches to translate maintenance manpower skill projections 
into system design objectives. 


Approved: 

Idea Needs More Cevelopment: 
I Need More Information: 
Disaporoved: 





Recommendation 1? 


DEGREASE OSARC SRIETING AND DATA REQOULREMEBUTS 


During recent years there has been a growing tendency to 
Centralize the decision process within the DoD. This practice 
has multiolied througnout the numerous levels of authority in 
each of the Services, and has complicated the review vsrocess. 

This practice has, in and of itself, lengthened the acquisition 
cycle; created cost increases cue to delays in decisions; con- 
fused the authority, responsibility and accountability of the 
designated Services Managers; and has stifled innovation which 
could .produce oregram improvements .leacing to cost savings. 

The principle of decentralization should be applied to acquisition 
management. 


Recommendation: Emphasize she requirement to achieve 
appropriate dcelegation of responsibility, authority and accounta- 
bility to and within each Service for system acquisition to 
reduce the time and effort required for DSARC and Service major 
system reviews. 


Advantages: Reduced system cost and shorter acquisition 
cyGles. More efficient reporting by and within the Services. 
More streamlined program management. More efficient DSARC 
and other orogram reviews. _Potential elimination of layered 
management resulting in lean organizations. 


Disadvantages: Some risk of losing a thorough functional 
analysis of the system because of the elimination of more detailed 


reviews. 


Action Required: USDRE make explicit the changed character 
and the reduced number of briefings and data. for the DSARC review. 
Approved: 
Idea Needs More Development: 
I Need More Information: 
Disapprove: 
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Recommendation 18 


BUDGETING WEAPONS SYSTEMS TOR INFLATION 


Historically, inflation predictions have been lesser 
than the actual inflation that come to sass. The situation 
has been most severe in major weapon procrams that spend out 
Slowly and extend into those years when inflation estimates 
have been poorest. The result 1s that unpredicted inflation 
has cut heavily into real program by as much as S6 or $7 
billion a year. In addition to che serious underfunding of 
major weapon and other purchases, DoD is charged with soor 
management because of the amounts of cost crowth in current 
dollars appearing in reports and in the process. 


Recommendation: Review various methods and alternatives 
for budgeting more realistically for inflation. 


Required Action: Comptroller and PA&SE develop in more 
detail the various alternatives addressing the inflation issue 
as related to planning and budgeting for major acquisition 
programs and provide a decision paper to the Deputy Secretary 
of Defense within 30 days; discuss draft options with OMB and 
appropriate Congressional staff. 


Approved: Gl 


Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Pecommencazion i9 


POREGAS (Geos Uoescco SAnSS  -Sicesceccs al 
2L 


MAOOR DETSNS 2 


The business base at kev cefense plants is not adequateiy 
considered in DoD program development. Cress-Service impacts and 
the effects of non-DoD work distorts Susiness Dase srojecticns and 
seriously increases overhead costs. This has caused larce cost 
growth for certain weapons systems. ‘Too little consideration 1s 
giwen to this factor in Ded slanning and decision-makins. 


Recommendation: The Services will increase the effort 29 co- 
ordinate programming information that afrtects other Service over- 
head costs at given defense slants. Progmam offices wiil srovice 
programeprojectwens to slant representatives so that overali 
business projections can be mace available to the Services for 
planning and budgeting. 
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Advantages: Better cost estimates and lower cost to the 
government. Provides more realistic costs and stability. 


Action Recuired: Contract Acministration functions will Se 
directed to maintain a business base projection, and government 
offices will be directed to support this effort and utilize «hese 
data in planning and budgeting. The OSD Cost Analysis Improvement 
Group (CAIG) will maintain a data exchange for the Services to 
assist in improved forecasting. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation 20 


TMBROVE THE SOURCES SELECEION PROCESS 


Some DoD competitively-selected contractors nave performed 
poorly. In some instances, source selection criteria do not 
sufficiently take into account past serformance or slans ‘for 
future ohases of a program. Also, the credibility and realism 
Of contractor cost proposals are not always challenged. 


Recommendation: Improve the source selection srocess to 
place added emrohasis on past performance, schecule realism, 
facilitization plans and cost credibility. De-emphasize the 
importance of lowest proposed cost. Devote more attention to 
@valuating contractors’ performance during and at the time of 
Gontract completion. Provide award fee contract structure ‘o 
encourage good performance. This both srovides an incentive 
for good performance, and a measure of contractor serftormance 
to be used in future source evaluations. Establish quality 
ratings where possible and ensure these past performance ratings 
are available for use by source selection personnel. 


Advantages: Eliminate poor performers, eliminate proposals 
that are unrealistically priced, thereby reducing the risk of 
buy-ins. 


Disadvantages: May limit competition. Will be difficult to 
implement and apply fairly. 


Action Required: USDRE modify the source selection directive, 
DODD 4105.62, to emphasize the objectives stated above. USDRE 
establish a DoD system for recording, documenting and sharing 
contractor performance. 


Approved: : 
Idea Needs More Development: 
I Need More Information: 
Disapproved: 
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Recommendation 21l 
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DEVELOP aND OSs STANDARD COSRATHO@MAL AND SUPPORT SY 


New subsystems and support svstems are developed chat are 
peculiar to specific weapon systems, vet have many performance 
features in common with other svstems. Use of standard, off- 
the-shelf subsystems and/or susvcort svstems for some of the Lond 
lead time items can reduce development time. 


Recommendation: Identity and develop standard subsystems 
: and support systems or their technology (indesrendent of weapon 
Systems) to meet srojected weason system needs. Support a 
program of weapon support R&D =o put diagnostic, repair, and 
logistic technology on the shels. 


Advantages: Earlier deplovment with lower risk. Enhanced 
supportability. Reduction in operating costs. 


Disadvantages: Standard systems or technology may not be 
best match for the weapon system needs. Requires increased 
funding to implement. Could be overemphasized. 


Action Reauired: USDRE working with the Services submits 
a proposed program for FY 82 and beyond within six months. 


Approved: 

Idea Needs More Development: 
- | I Need More Information: 

Disapproved: 
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Recommendation 22 


PROVIDE MOPE APPRCPRBATE DESIGN TO COST GOALS 


Design to Cost (DTC) fee awards are made as a result of 
mapper analysis. There is little or ac tie to actual costs in 
procuction. OTC incentive fees and awards are payable “uring 
and at the conclusion of Full-Scale Cevelopment. Award is basec 
on the forecasted average cost for the sroduction quantity. 


Recommendation: Provide appropriate incentives to industry 
By associating zee awards to actual costs achieved @uring the 
early production runs. 


Advantages: Ties awarc to “real” achievement. Makes DTC 
meaningtul. 


Disadvantages: Changes in program (rates, quantity, in- 
flation,etc.) ccmplicate analysis of results. Longer time 
between DTC effort and award payment. 


Action Required: Insure program managers and contracting 
officers develop Contract terms and procedures to provide for 
the payment of Design to Cost (DTC) awards and incentives based 
upon costs actually achieved during early procuction runs. Sase 
payments on demonstration that initial costs are on track with 
DTC goal for total forecasted production. 


Approved: 

Idea Needs More Development: 
I Need More Information: 
Disapprove: 
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Recommendation 22 
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The acquisition orecess nas Seen studied many times dy many 
Organizations. “ost of the recommendations sresentec here Aave seen 
made before. However, few of these recommendations have seen imsle- 
mented. Congress, Gad, OMB, OF?PP, industry, ane OSD have sontint- 
eausily criticized the Services for not tollowing DODD 3000.1 anc SCOT 
§000.2. A recent Navy acquisition study reviewed the imslementatzion 
status of past acquisition process studies and found that of 50 
recurrent recommendations, some srogress is perceived to have occur- 
red in 29 and almost no orogress is perceived to have occurred in 
the remainder. 


A difficulty with implementing recommendations regarding the 
acquisition process is the great number of slayers involvec <o make 
implementation succeed. This requires versistent, intensive, fol- 
low-up effort to make sure tnat tne recommendations really co take 
hold. The most common reason for non-implementation is simply chat 
relentless action on the vart of top Management is not taken «9 
insure that recommendations are, indeed, implemented. OSD has, in 
the past, focused a great amount of management attention on solicy 
development and resolution. However, OSD has not monitored imple- 
mentation of the policies on a program Dasis. 


Since potential decisions could lead to major changes to the 
process and even to DoD organizations and their roles, it will be 
difficult for the existing DoD organizations to execute changes 
without high level attention by the SecDef and DepSecDef. Flimina- 
tion of the complexity inherent in the current process is masked 
unless the many different types of changes are considered in terms 
of the aggregate administrative and reporting load generated. 


A fundamental determination which is required for each decision 
is whether implementation should reflect centralized control under 
OSD or decentralization to the Services. In selected areas 2 uni- 
formity of action across Services may be desired. 


Recommendation: Ensure that a determined management translates 
approved recommendations into implementable direction and fixes 
responsibility so that management has visibility of the actions 
taken. 


Advantages: This plan will not succeed without a well planned, 
intensive, high visibility, relentless implementation pdhase. With- 
out- this vefifort, this report will deg@n@eaté into another study. 


Disadvantages: Implementation will require a priority and 
time commitment scrom all levels of management ranging from the 
SecDef to the Program Manager for a number of years. 


Action Required: a. Assign overall responsibility to USDRE 
for monitoring and follow-up of all decisions made in this report. 


b. USDRE will assign a prime responsibility 
for action on every recommendation and decision in this repors. [na 
general, these assignments nave been specified under the “Action 
Required” sections: however, in certain cases specific action res- 
ponsibilities will be defined in the immediate future. 


184 








-* 


Cy emmmessnoulS consides utiliz: 
group containing OSD and Service representatives ‘9 assis 
mentation. 
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ad. USDRE snould consider utilizing a number 
of creative techniques to translate the intent of these recommenda- 
teens to all levels. This could include Zormal training sessions, 
conferences, video taped training films, articles, and policy letters. 


e. Both the SecDef and the DepSecDef must 
Maintain a personal interest in ensuring that the changes are imple- 
mented, that there is continuous action to imorove the acquisition 
process, that seriodic reviews take palace, and that all Services and 
OSD staff be made aware of the SecDef oriority interest on this 
subject. 
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Approved: 

Idea Needs More Development: 
Need More Information: 
Disapproved: 
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This Section orese nts =Or <eCTsSioOn Zane Wator issues “cent:- 
fied in the Defense Systems Actuisiticn Yeview. 


A.  lsguee “WHAT Gu@@EP SE THE SECDEF (DSARC) DECISION MILESTONES ? 


The current process provices four discrete SecDef decision 
points. All of the alternatives discussed below retain the 
Current "milestone”™ process structure. However, all alterna- 
tives either de-emphasize or recuce the number of formal CSD 
level milestone reviews anc SecDef decisions. Under some 
alternatives certain milestone reviews are delegated to the 
Service Secretaries. The Secretary of Defense decision author- 
ity and acquisition policy responsibilities are naintained and 
@xercised through the 2P8S srocess and/or Sv invoking explicit 
@isapproval of sroposea Service srogram acguisition decisions 
at any stage in the cycle. There are four alternatives snown 
schematically on page. 


Alternative One (Page D=-11) reduces the current four discrete 
SecDef decision milestones to three (with flexibility for only 
two) by altering Milestone Zero. 


Milestone Zero SecDef review and decision is accomplished through 
the annual Planning, Programming and Budgeting Svstem (PP8S). 


Although Milestone I is retained, a SecDef decision would gen- 
erally be necessary only when a program requires a significant 
prototype (Advanced Development) phase. When held, Milestone [I 
documentation would be reduced. 


Milestone II and III reviews would continue to be conducted by 
the DSARC with final approval action by the SecDef. Any pre- 
Or post-Milestone III reviews deemed necessary would be held at 
the Service level except under unusual circumstances. 


Reduced administrative burden. 

- Increased flexibility 

- [Initial development program reviews and 
decisions are speeded. 


- Pro: 


- Con: - May be serceived as a lessining of SecDef 
centrol. 


Alternative Two (Page D-16) reduces the number of formal SecDdDef 
DSARC reviews to Milestones II and III. 


Milestone 0 would be reviewed by OSD during PPBS as in 
Alternative One above. 


Milestone I would be delegated to the Service Secretaries. 
SecDef authority and oversight is maintained through notifica- 
tion of Service decisions with veto/disaoproval authority i € 
necessary. 
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Milestones II and III receive a full DSARC review and DSARC approval. ) 


=a) Pro: - Further delegation of srogram zsesponsibility and 
reduction in administrative burden. 
- Front-end process is speeded as in Alternative Cne. 


Further reduction in SecDef control over acquisi- 
tion of major srograms at ‘front-end; may restrict 
SecDef ability to redirect due £9 program momentum. 
- May not be considered proper implementation of 
A~109 with regard to Milestone [I (A=-109 requires 
SecDef to retain decision authority at sche four 


Milestone Decisions). 
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Alternative Three (Page D-19) reduces the SecDef decision mile- 
stones to two, but ensures full SecDer involvement in major program 
initiation, and improved program definition for program go-ahead. 
The first decision point, “Requirements Validation: (equivalent 

to combination of Zero and One), serves as a full DSARC/SecDef 
review and approval of major program initiation including threat, 
weapons concept, risk and schedule, readiness, and affordability 
goals. At this point a specific “"not-to-exceed" dollar threshold 
is established which sets the funding to carry the program through 
Concept Validation and early Full-Scale Development activity up to 
the second decision point, “Full-Scale Development and Production." 
The goals to be achieved by, and the timing of the second SecSef 
decision point are defined at the first decision point. 


es 


The Program Go-Ahead, second SecDef decision point, occurs some~ 
what later than Milestone II in a “normal" program schedule, and 
it is selected to coincide with Preliminary Design Review. SecDef 
retains source veto/disapproval of a Service proposed action and 
program plans which shall include Full-Scale Development and Pro- 
duction, the program plan for Test and Evaluation, Support and 
Readiness, and the total acquisition strategy. 


The production program review is delegated to the Service Secretary 
if there are no major changes to the program approved at the second 
decision point by the SecDef. 


- Pro: - The administrative burden is reduced by fewer 
OSD level reviews. 

- The review levels are linked more closely to 
major expenditure increases. 

- Program commitment ls delayed until program 
technical, performance and cost factors are 
more accurately determined. 

- Provides more efficient transition between 
development and production. 


~- Con: - Same Cons as above; in addition the divergence 


from A~109 language is more acute. 
~ No separate SecDef production decision required. » 
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B. tssue: “SHOULD WIENS BE ELIMINATED/ REVISED? 


Problem: The Mission Element Need Statement (MENS) is an 
internal DoD document used to support the SecDef decision at 
Milestone 0. The MENS is required by DoD implementation of 
OMB Circular A-109 (1976) requirements to state needs in terms 
of mission and that SecDef should certify the need. The MENS 
was to be 5 pages or less. In pdractice staffing has increased 
and detailed justification information often requested by OSD 
has contributed directly to perceptions of growth in the 
"front end" of the acquisition cycle. There are 30 MENS 
currently approved. 


Alternative One would require submission of the MENS (shortened 
or as currently required) no later than with the Service POM 
thus linking the acquisition and PPBS process. SecDef apvroval 
of MENS would be by accepting POM in the absence of specific 
disapproval. 


- Pro: <- Consistent with reduced SecDef review options. 
- Better integration of acquisition and PPBS 
processes as "new starts" would be reviewed 
in the context of the full Service/DoD budget 
formulation process. 


- SecDef decision authority retained, but 
exercised by exception in the budget process. 


- Con: - Some reduction in SecDef visibility and 
influence over preliminary program plans. 


Alternative Two would eliminate MENS document entirely; 


Congressional Descriptive Summary (and other POM documenta- 
tion already required) would document Milestone 0. 


- Pro: - Reduced paperwork, simplified program 
documentation. - 


- Con: <= MENS has been given considerable visibility 
in OFPP, OMB, and GAO, could be viewed as 
circumvention of A=-109 though MENS not 


specifically recuired bv A-109. 
Action Reacuired: USDRE revise DoD Directive 5000.1/DoD 


Inatruction 5000.2 appropriate for alternative selected. 


Decision: ae 


Alternative lL iC ° 5 


Alternative 2 
I Need More Information 
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GC. [seue: SHOULD DSARC MEMBERSHIP BE REVISED? 


Problem: Service Secretaries have statutory responsibility for 
the execution of contractual and financial responsibilities for 
their departments, yet they are not voting members of the DSARC. 
Service Chiefs also have no vote althouch they will be respon- 

sible for developing and operating the svstems under consideration. 


Alternative One would maintain current membership. (USDRE, 
Chairman; USDP; ASD(C); ASD(MRA&L); ASD(PAS&E); Chairman, JCS; 
plus others in special cases). 


- Pro: - Retains DSARC as a SecDef staff advisory council. 


- Con: - Could place the DSARC in a position of recommend- 
ing, a oosation that is contradictory to chat of 
the Service line executive responsible to the 
SecDef without explicitly reflecting the Service 
position. 


Alternative Two would include the appropriate Service Secretary 
or Service Chief as full members of DSARC. 


- Pro: - Provide SecDef with a broader advisory council. 
~- Reduces adversary nature of current procedure. 


- Con: - Reduce the independence of the DSARC as OSD 
advisor to SecDef. 
- Increases the size of the DSARC. 


Aetion Required: USDRE revision of DoD Instruction 5000.2 
required. 


Decision: 


Alternative l 


Alternative 2 Te 


I Need More Information 
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Alternative Four (Page 0-24) eliminates all SecDef Gecision 
Milestones and celegates total DSrocram review respcnsibility 
to the Service Secretaries. The DSARC could be invoked at 
SecDef discretion but generally the SecDef would exercise con- 
trol and decision authority on a Dby-exception veto/disapproval 


basis. Milestone 


Zero would be conducted through the PPSS 


process as described earlier. 


- Pro: - This alternative goes the furthest toward 
decentralization and reduction in adminis- 
trative burden. 


- Con: - SecDef direct control of major acquisitions is 


substantially reduced. Perceived violation of 
the intent of A-109 as regards agency head 
responsibility. 


Action: USDRE revise DoD Directives 5000.1/2 appropriate to 
alternative selected. 


Decision: 


Current: (Four SecDef Milestone Decisions) 


Alternative l: 
Alternative 2: 
Alternative 3: 


Alternative 4: 





(Three SecDef Milestone Decisions) 
(Two SecDef Milestone Decisions) 


(Two SecDef Milestone Decisions) o 


(Zero SecDef Milestone Decisions) 
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Pisses Wie sHOULO BE) SHE DETENSE ACQUISTTIGN SM@EBCUTIVE (DAE) ? 


Problem: Current policy requires that a DAE be designated 
ehe SecDeft <0 be the princisal advisor and stafii assistant 
the acquisition of defense systems and equipment. The VSORE is 
designated the DAE. However, the scone of the function en- 
compasses procurement of material to support anc sustain “ne 
Eemce. There is continuing competition setween moderniltacticn 
readiness, maintenance of forces and sustainability. The USDRE 
Daaepolmary statt responsibility for torce mecernization efforts 
oe OOD. 


ce 


Alternative One would retain USDRE as the DAE. 


- Pro: - The USDRE is clearly the OSD executive with the 
greatest technical knowledge and systems develo- 
opment expertise. 


- Con: - Primary USDRE responsibility is developing 
weapon systems as opposed to operating, main-~ 
timing, Or supporting the military €orce. 

~ The effort to rationalize and fund competing 
programs suffers because USDRE could be an 
R&D proponent himself. 


Alternative Two would designate DepSecDef as DAE. 


-~ Pro: - Improved balance between modernizing and oper~ 
ating the force and a more conerent defense 
program could result from having DepSecDef 
Chair both the ORB and the DSARC. 


- Con: - Increases the level of DepSecDef involvement in 
the acquisition process. USDRE is the OSD 
technical and system development expert. 


Decision: 


Alternative 1 
Alternative 2 
I Need More Information 
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E. Issue: WHAT SHOULD 3E THE CRITERION FOR SYSTEMS REVIEWED 3Y 
DSARC? 


Problem: Currently, theze are over 30 Magor srograms d@sianazed 
for DSARC review. Althoutgh dollar tnresholds icurrently $100 
RDTSE Or. o500M scrocteement in FY 19180 S$) ane» “eswidelymes,”" eRe. 
are generally the rule of thumb used to select maior srograms. 
Major program designation is derived by subjective judgment ‘based 
Upen jOLnt Service participation, estimated funding, mansower and 
support requirements, risk, solitics, and otner Secretary of 
Defense interests. 


Alternative One would continue present system. 


~ Pro: - The current system aliows Elexidiiity ia 
designation, and does not force uncontentious 
programs to become major strictly because of 
large investment. 


- Con: - The largely subjective criteria causes un- 
certainty, and may 5e susceptible to an 
arbitrary designation. 


Alternative Two increases dollar guidelines for major system 
designation to $200M RDT&E and $1B orocurement in FY 80 S$. 


- Pro: - The number of Service DSARCs anc DSARC would 
be reduced approximately 25% while still 
insuring review of the most expensive major 
systems. ; 

- Uncertainty and the opportunity ‘for arbitrary, 
unnecessary designation are reduced. 


- Con: = Reduces number of major systems of significant 
investment not reviewed at Secretary of 
Defense level. 


Action Required: USDRE revise DoD Directive 5000.1/DoeD 


Instruction 5000.2 if Alternative Two is adopted. 
Decision: 
Alternative l 


Alternative 2 Oi 7 
Need More Information 
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enolic meu adOULD Vee DoARC/PP3S CECESION SE INTEGRATSO? 


Problem: It has been the serception that a ODSARC encorsement 
and sudsequent SeacDef approval commits the SecDef/Servyice =9 
fund the program as aooreved. This has led to confusion as £0 
orogram status and stability. The DSARC srocess reviews single 
programs at significant milestones to determine readiness <9 
proceed to the next shase. It is not feasible in that context 
Eeoassess the financing of a maior sréaqram vis a vis othner 
Defense requirements. In contrast, the 2P8S addresses ale 
programs within a resource allocation framework without an 
inedepth review of technical issues and srogram structure. 

Gres “dwsconmect,” ‘the Yaek of explweit resource commitment 
(including support and manpower) resulting from a successful 
DSARC review and subsequent SecDef approval, is frequently cited 
ms a claw in the G@equisition srocess. 


Alternative One continues present practice. 


- Pro: = Allows funding decisions during POM/budget 
development. 


- Con: - Fosters program instabilities when OSARC srogram 
is not supported in P®8S cycle. 
= May void contract with industry. 


Alternative Two resolves the interface problems bv providing that 
programs reviewed by the DSARC will be accompanied by assurance 
that sufficient agreed to resources are in the FYDP and EPA or 
can be programmed to execute the program as recommended. OSARC 
review would certifv the program ready to proceed to “he next 
acquisition stage. Affordability in the aggregate would be a 
function of the PPBS process. 


- Pro: - This would lead to DSARC endorsement of fiscally 
executable programs and fosters program 
stability through resource commituent. 


- Con: - Funding constraints may be set without regard *o 
technical issues. 


Alternative Three has the DRB assume sche functions or the OSARC. 
This also makes DepSecDef the Acquisition Executive. 


- Pro: - Decisions made by single body; no need to 
revisit in another ‘forum. 
- FPorges a closer linkage between the acquisition 
process and the Pe®ss. 


- Con: - Current DPP membership not optimal for technical 
program reviews. 
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ACtion Required: eror twat. Ve 2c=—OAr seneorece Current dod 


Direcemve 000... aescorGability solicyvy and USORE rcevise 5000.1 
to strengthen policy anc eliminate confusion. 


Alternative 3--USDRE revise DoD Directive 
s000.1/750D Instruction 5000.2 to reflec® changes in role ane 
membership of DRB. 


Decision: 
Alternative lL 
Alternative 2 ee 
a Alternative 3 


I Need More Information 
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Se Steeles so RCGEAM MANAGER CONTROL OVER LOGISTICS aNd 
RESee 2eSo 

Problem: Three proaqramming and budgeting vsoroblems are <isin- 

Centives Zor ocrogram managers to srovice system support and 

readiness. 


Ll. Support program and budget recuirements are basec on 
experience related measures (unrelated to readiness) instead 
of a system's support requirements and readiness factors. 


2. Sud@get zeview by approsriation categcries. Themideddinrg 
of a weapons system involves several acprorriations: st, 
Peacurement, Military construction, operation anc maintenance 
end militamyewmemsenmnel. milamcmaliy budget decisions in these 
@ecounts occur without visibility or the impact on individual 


system's support or readiness. 


3. Budget execution. Some weapon support funds (spares, 
Erating, Gepot) are controlled by Service activities not 
responsible to the program manager. Sometimes sriorities do 
not match the program manager's and funds are diverted to fund 
ether requirements. 


The Program Manager may not know of or sarticipate in PPS8S 
decisions which impact on his system's support. Once decisions 
are made on his system's support, they may Se altered Sy an- 
other activity during budget execution. This is particularly 
Gritiecal early in FSED as well as auring the *2ansition to sro- 
duction when large initial support resources are spent. At any 
given time, there would be an estimated 15-20 weapons ‘total 
involved in transition. Procurement of spares with contracts 
separate from the system production contract increases spares 
costs. 


OPTIONS: Alternatives 2 and 3 below would apply to selected 
weapon systems, those nearing production or in early production 
(15-20 systems). A two year trial is recommended for the 
selected alternative. 


Alternative One would continue present management system (use 
traditional/experience related measures to review system support 
program and budget requirements; review Budget Sy appropriation 
categories. 


- Pro: - No cost of change. 


- Con: - ODisincentives for program manager to srovide 
system support readiness remain. S3udget review 
and budget execution srohlems are not addressec. 

- Little program manager input to support Sudget 
execution. 
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resource requirements anc reaciness CP ASS - ny weacon $-stem 

for systems entering/or in early production. “irect OSD “co ps ra 

a single review of supsort associated with individual systems. 
PG: 


Gives more PPS8S visibility of the combined etfects of major 
support decisions on readiness objectives. 


Removes PP8S disincentives by reducing indercendent budcet 
PPBS decisions witnout visibility Or erfect on pregram as a 
whole. 


Would move in the direction of a more mission oriented budget 
decision process. 


Can: 
Some extra work for the reviewers. 


Alternative Three:is tne same as two But would additionally de- 


velop procedures to give the PM more control of support resources , 


funding and execution. Services would cevelon implementing 
approaches to deal with the problems identified on this issue. 

The basic option should give the Program Manager a voice in support 
resource allocation and budget execution srocess through in- 
creased and centralized resource visibility and coordination Sv 

the PM on changes to his plans. 


Pro: 





Giving the Program Manager a voice (or coordination) in major 
support resource decisions for his program would improve -re- 
sponsibility. 


Can: 
A moderate step requires procedural changes and may or may not 


pe effective. More direct control of many resources would un- 
Salance the overall use of logistic resources by the Service. 


Action Rescuired: ASD(MRASL) letter to Services stating objectives 


fo give more incentives to PM. ASD(MRA&L) would work with th 
Services to define and evaluate implementing options. Initial 
letter can be prepared within 30 days. 


Decision: Alternative 1 


Alternative 2 
Alternative 3 
I Need More Information 
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H. Issue: IMPROVING RELIABILITY AND SUPPORT FOR SHORTENED 
ACQUISITION CYSEec 

Problem: In response to serious readiness and reliability srop- 
lems in many of the svstems we now operat?, there have been 
inereases in Service and OSD efforts tos cetine reliability 2 
Support objectives and to demonstrate znelr accomplishment os 
EQuddjOr DEOGUCTLON CSOmmicment. Recert acquisition sol:ctties 
incluce this increased emphasis. 


The new focus on shortening the development srocess 1s soten- 
mdeeey Ln CONElic& with indeiatives to improve celiabil:cty and 
Support. Whereas the fastest acquisition asproacna involves 
imitiating production srior to test of cevelopment mocels, the 
Migdest conftiagence of achteving rceliabslity ame other support 
goals in fielded hardware2 involves iterative design and testing 
before high rate production. A balance must Se struck on 2ach 
program. Many of the serious problems in current systems 
result from not striking the correct balance. 


For those systems which are rum ona fast crack, there are re- 

quirements for additional early funding to design in reliability 

and support characteristics - including the need to pay his 

price in parallel or competing develonments. Additional in-house 

talent must be Srought to bear, and incustry incentives need to 

be applied to avoid previously experienced supvort problems. ) 


Because of the relative priority of reliability and suppore 
efforts compared to performance objectives, and che current 
shortage of in-house talent to address these proolems, specific 
top management attention, priority and stress on support re- 
sources is needed. 


Alternative One modifies the current acquisition procedures to 
require a specific early decision (circa Milestone 1 on many 
programs) on the approach, additional resources and incentives 
which will be used to balance the risks in the reliability and 
Support area on each program. The vehicle for decision can se 
an acquisition strategy prepared by tne Program Manager. This 
should include an option which goes as far as nossible in extra 
efforts (design, parallel testing, contractual) to inerease the 
likelihood of achievement of support objectives on concurrent 
programs. 


- Pro: 


Early decision on decree of concurrency sets in 

motion long lead steps to recuce support risks. 

- Results in conscious decision to balance all the 
objectives in the light of Service and DoD 
Price. cies. 

- Gets additional early resource needs consicered. 

- Provides clear Support onjectives to PM. 








= Con: - Will rfeaqweisee mece wp-Geont funds. Will be 
VieweadmoveSOme saS aceressince Suppor = =00 early. 
- MidGitivzonmal responsibility for PM {suc the 
clear decisions may de helpful). 


Meee onattvem vO Shisca mnce of tne focus ts fixing reliaubilitv 
and support problems experiencec in fielding the system By 
subsequent redesign of production hardware and incorporation of 
fixes. Rely more on interim contractor support while problems 
are being fixed. 


- Pro: = Easier to do. 
- Leaves program manager freer to maxe the 
trade~offs without Service involvements. 


- Con: - Requires more funcas to fix later. Historically 
daGtircult toaget Euncs for majen sixes. Less 
likelihood of avoiding support proolems. 

~ Congress will criticize the early fielding 
problems. 
Action Required (If Alternative One is selected): USDRE issue 


guidance adding early assessment of support optzons to the 
current procedures. This could Se part of a decision on over- 
all acquisition strategy. Additionally request tne Services 
to revise and develop support related planning guicelines. 


) 
1 * 


Alternative l 
Alternative 2 
I Need More Intormation 
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wv THE DEPUTY SECRETARY OF DEFENSE 
: 


WASHINGTON, 0.¢C. 2030! 


Mach 27, 1981 


MEMORANDUM FOR SECRETARIES OF THE MILITARY DEPARTHENTS 
CHAIRMAN OF THE JOINT CHIEFS CF STAFF 
UNDER SECRETARIES OF DEFENSE 

ASSISTANT SECRETARIES OF DEFENSD 
GENERAL COUNSEL . 

ASSISTANTS TO.TYE SECRETARY OP DEFENSZ- 


SUBJECT: Management of the DOD Planning, Prcegramming and 
Budgeting System 


On 13 February 1981, I directed a 20-day assessment of 
the DOD P°P8S. The report was delivered to me on 13 March 1981. 
I have discussed it with the Steering Group, the Joint Chiefs 
of Stafft, the Service Secretaries, the Under Secretaries and 
selectsda Assistant Secretaries. Your interest, frankness and 
professionalism during these discussions have convinced me 
that we have a unique opportunity to improve significantly 
the way we do our planning and manage our resources. 


Based on the report and those conversations, the 
Secretary and I have decided on the following approach. 


DoD Management Philosovhy 


The Defense management system will focus on the major 
missions that the Devartment of Defense must address to 
satisfy national objectives: 


-— It will define the national military strategy necessa:‘y 
to support our foreign policy and provide security fo. 
our people. ; 


=—- It will help us achieve the integrated and balanced 
military forces determined by the Secreta:zsy to be 
necessary to accomplish that strategy. 


—— It will help assure that we are significantiy ready 
in all aspects to deter aggression and to succeed 
where armed intervention is necessary. 


=——- It will provide the framework necessary t+» manage the 
Defense resources effectively and to insuce successful 
mission acccemplishment consistent with national resource 
limitations. 
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=< It will provide information to the Secretary to help 
him insure that the role of military power is properly 
considered in the formulation of national objectives. 


Decentralization and Accountability 


We will achieve better Defense management by working 
toward a system of centralized control of executive policy 
direction and more decentralized policy executicn. Working 
with the Service Secretaries, the Chairman of the Joint Chiefs 
of Staff, and OSD staff, the Secretary and I will] concentrate 
on major policy decisions, definition of planning goals and 


the’ allocation of: resources necessary to strengthen the hori- 


zontal integration of our four Services into a balanced Armed 
Forces Team to meet our national military strategy. To support 
these peclicies and plans, we will hcld each of the Service 
Secretaries responsible for the development and execution of 
the necessary programs and the day-to-day management of the 
resources under their control. Throvwch thie ee mtrmiled 
decentralization, subordinate line executives will be held 


‘accountable for the execution of our approved programs and 


policy decisions. This will focus Service management efforts 
on improving the operational efficiency of each department. 


This general principle, however, has two major corollaries. 
First, we must assure that accountability is specifically fixed, 
and that an improved process is available for DCD-wide perfor- 
mance evaluation and monitoring. Those who have the responsi- 
bility will be held fully accountable for results. JI expect 
strong leadership and initiative by the civilian and military 
executives at all levels of the Department of Defense. They 
must manage well and assure that both the Secretary and I are 
kept informed on a continuous basis of major problams and 
issues before they surface in forums outside DOn. 


Secondly, this concept must contain appropriate procedures 
and levers to assure that Department-wide, cross~Service and 
eross-command programs are planned, managed and evaluated. 
There must be sufficient flexibility to assure that Presidential 
and Secretary of Defense goals and priorities are recognized, 
met and maintained by the Services and line organizations. 
Examples include our nuclear forces, C3I, DOD-wide manpower 
policies, mobility forces and others that cut across individual 
Service lines. 


My staff managers in the Office of the Seerntary of Defensa 
will be responsible for providing the technical cro:s-Service 
mission analysis and evaluations necessary to insure that our 
actions effectively integrate the capabilities cf the Services. 
In addition, through their review of program cxecution within 
the departments, OSD staff will provide to the NOGi¢tiiny ane 
me independent assessments of the success of our overall Defense 
efforts. 








Particinative HMunacement 
geen 


A second major management principle that both the Secretary 
ama I espouse anda expect to utilize fully is that :1ll those that 
have a legitimate interest in the outcome of a manugement deci- 
sion should pascticipate in the decision. There ari many different 
internal points of view on major issues and legitinately so. We 
want to assure that these positions are fully articulated at the 


appropriate level. We also encourage dissent. tie must all have 
the courcge of our convictions and express them prior to the 
time of decision. Once the Secretary and I have msde the policy 


decisions, however, we insist on full support in the implementa- 
tion Of those deciSions. 

This participative principle pertains not only to the OSD- 
Service relationship and internally within both CSD and the 
Services, but cross-Service as well. On the latter point, I 
would like more cross-Service dialogue to take place on major 
progres development and implementation issues regardless cé& 
whether OSD staff initiates the proceys. The Joint Chiefs of 
Staff, 2s well as the CINCs, could initiate such dialogue. 
Alternatively, the Services, with their enhanced auchority and 
responsibility, could acknowledge and move forward on DoD-wide 
Gerercrnities that cut across Service lines. 


Economies and Efficiencies 


We all, as part of our management responsilbility, have to 
assure that the large amount of funds being poroposed for Defense 
are used wisely, effectively and efficiently. We must be more 
aggressive and imaginative in saving money by eliminating major 
overlaps or duplications and assigning priorities to all programs. 
P™looke toweach of you to use your Enhanced authority to bring 
about major savings and improved methcds of operation. During 
the programming and budgeting process, we must he straight- 
forward with each other in looking for economies and efficien- 
cies if our new management system is to work. I expect to 
enforce the necessary discipline during the entire process. 

Game playing will not be tolerated. We should all remember 
that if we do not produce some real savings and lower costs 
in many programs, others will do it for us. 


Specific Decisions 


In order to assure we follow the management principles and 
meet the policy objectives I have stated above, I am dixrecting 
that the following actions take place, effective today. 


Imoroved Planning 


I agree with the consensus that we must both improve 


strategic planning in the early planning phase of the PPBS cycle 
and strengthen long-range planning throughout the other phases of 





the PPBS. This calls for a more disciplined planning pvrocess 
that will provide the framework, the goals and objectives, the 
Meem@epridte military strategies, and the risks associated with 
the optimum allccation of available resources. They, in turn, 
should be based on military requirements that flow from a 
P@alistic assessment of near-term and long-term threats. The 
major issues that will arise in the programming phase and the 
major budgetary decisions that follow will be measured against 
these planning goals and threats, not only against available 
budgetary resources as in the past. | 


This improved planning process should address the larger 
strategic issues and problems facing the country. Resource 
constraints are an important part of this strategic planning 
activity. But we should not allow the strategic planning 
process to be too narzcowly constrained by fiscal and program 
guidance. We need the correct balance to assure realistic, 
serious, and pragmatic strategic planning. 


Therefore, to achieve this new planning policy, I direct 
that USD(Policy), with strong input from JCS and R&E Resource 
Planning, take the lead in designing c=his new and improved 
planning approach with inputs as nece::sary from other OSD 
staffs, the Services and the CINCs. < would like a detailed 
plan of action on how we should proce::d within 30 days. ~ 


Improved Programming 2 


In accordance with this controlli:d decentralization 
principle, the Services will have enhinced responsibility for 
Geveloping, defending, and carrying out their programs. OSD 
staffs, as I have discussed above, will concentrate more on 
major DoD policy, planning and progra:: issues, primarily those 
that cut across Service lines and procrams and those that are 
of priority Presidential and Secretar: of Defense interest. 
OSD will, with help from the Services, cesign and plan for 
additional standardization, joint procrams and joint systems, 
to improve efficiency and reduce cost:.. I nope and expect 
the Services to join in this effort. 


The OSD function becomes at the :ame time more ditficult 
and more critical. OSD must help the Secretary and me manage 
the organization as a whole and help us identify major problems 
and issues in the total system in time to act. 


During this immediate FY 33-87 programming phase and 
thereafter, all participants should be: guided by the manage- 
ment principles enunciated above and Le responsilole fox the 


following assignments: 


Lead Of Eic-.s In Coordination With 


1. Overall Policy, Strategy, USD/}' Jcs, Services, CINCs, 
Force Planning, and Planning OSD (NSC) 
Guidance 





aie 


5. 


requirezent 
estimate submission. 
focuses primarily 


POM documentation 
(POM 83). : 


Resource Cbhjectives, 
Planning and Guidance 


Fiscal Cuidance 


Progriul Development 


Peegren Unification 
ema Stendarcizaticn 


Program Reyvicw and 
Evaluation 


Cansastency with policy 


- Cost~effective force 
trade-offs, cross- 
Service balance and 
mutual suSvort 


- Cross-program, mod- 
ernization, R&D 


- Peacdiness, sust2inu- 
bility, other logistics 


- Manpower program 
feasibility an 
ef ficiency 


Budget Review; Cost 
Savings and Added 
Efficiencies 


Le:ad OfS + Gece 


R&E, MRAGL 
COMP, PASE 


Services 


RSE 


luclear: ISP 


Cenv=- IS5a 
PASE 


RG&E 


MRASL 


MRA &L 


COP 


In Coordination tlLrtn 


OSD and Szrvices, as 
appropriate; Comotroller 


OMB, White House, 
USD/P 


OSD 


PASE, R&E, COMP 
TAGE, RES, COme 


USD/P, MRAGL, R&L, 
COMP 


C2I, Policy Review, 


GGMP, Othes OSD as 
appropriate 
USD/P, PAGE, RG&E, 
COMP 


USD/P, PASE, COMP 


All Of *@SD, Sé@EVices 


As a first task, I would like each OSD lead office to provide 
£0 Boece very brief panmer, in 10 days, on how it would carry out 

its responsibilities for these assignments. 
ions on how you flan to reduce substantially the information 


Include your suggest- 


of the POM prepuration instruction - nd the bueget 
Our objective will be to develop a POM that 
on major planning anc policy issues. 


I am settings the goal of cutting by at least S50 percent the 


reguirements associated with the current cycle 
is my understanding that the response to the FY 82 


POM requirements and instructions producee in one case, 2,691 pages 


of text and tables. 
if we begin to follew.our new management principles. 


Surely we can get by with half that, particularly 


ASD (PASE) 


should review the FY 83-37 POM preparation instructions and nrovide 
me a recommendation in 10 days on modifications that can be made to 


achieve the 50 percent reduction goal. 


i) 
© 
Gl 








The Services also should be streamlining their internal pro- 
gramming ana bucgeting proceduces. They should focus specifically 
on how they will provide the OSD staf and me the essential inZor-— 
mation we need to carry out our ressonsibilities. At a future 
date, I will ask the Services for a briefing and a progress report 
on how well they are doing. 


Change of Role and Membemahip of the DRB 


The DRS was established in April 1379 to help improve the 
efficiency of the PPBS, prinarily by sudervising the OSD review 
of Service POMs and the Budget Submission. I am now directing 
that the DRB role and membership be changed as follows: 


DRB-MemberSsHin 


Chairman: DepSecDef 
Executive Secretary: The Executive Assistant to DepSecDef 


Permanent Mem>ders: ASD (RSE) : 
Chairman, JCS ASD (HA) Associate Director/OMB 
Sechray ASD (MRA&L) 
SecNavy ASD (PASE) 
SecAir Force MS (Ss) 
USD (P) ASD (ISA). 
USD (RSE) ASD (ISP) 


Role of DRB 

The primary role of DRB is to help the Secretary of Defense 
manage the entire revised planning, procramming and hudqeting 
process. I plan to hold regular monthly DRB meetings and@ more 
-often if necessary, to review proposed tlanning guidance; to manage 
the program and budget review process; to advise the Secretary of 
Defense on policy, planning, program and budget issues and proposed 
decisions; to perform procram evaluations and reviews of high 
priority programs on a regular basis; and to assure that major 
acquisition systems are more closely aligned to PP3s. 


I expect a limited number of major issues to be raised before 
the DRB. Lesser issues shculd be decided outside the DRB forum 
by consensus between the Services and appropriate OSD staf and 
recorded by appropriate decision documents. In all cases, the 
consensus must reflect Departmental and@ Administration policy. 
Where consensus cannot be reached, the issue will be referred to 
the DRB. I also exvect full coordinaticn of DRB decision papers 
well before DRS meetings. 


DRB members must be more than advocates of their particular 
areas of responsibility; they must tal:e a broader and deeper DoD 
view and help the Secretary and me manace far better, this complex 


organization. 








Bu 





Phe PRBS report on this subject concluded that the costs of 
implementing ZBB far outweighed the beneficial results. Examples 
were given of the tremencous amount of staff time aril paper used. 
with little effective value. I agree with these findings. 


Therefore, I direct the Comptroller to begin the process of 
reducing the negative effects of the 288 process on our PPBS 


“seginning now with the FY 83-87 cycle. I would like a detailed 


plan on how we can co this effectively and with minimum disloca- 
tions for my aporoval within 10 days. Please coordinate the 
detailed proposal with OMB. The idea of reexamining the necessity 
and desirability of continuing each program is a good one. The 


process by which we have done this is not:: 


Rationalization of Data Requirements 


The move towarc ccntrolled decentralization and the assign- 
ment of more responsibility to the Services raises a number of 
issues on the level of detailed data fomnerly needed by OSD for 
centralizec analysis and control. In keeping -with this management 
phiicss eer we will have to look to the Services to maintain an 
esses ta bank not only to manage and execute thaix programs 
but also t5 keep the Secretary and OSD informed. I expect that 
access bv CSD will be as required to resolve issues and will be 
freely provided by the Services. OSD will continue to maintain 
those centralized data banks that are mandated hy statute or 
necessary to support the Secretary in cross- Service analysis. 

The use of that data by OSD must chan;e. OSD should exercise 
its access not to provide an alternative detailed analysis of 
Service programs but to provide the necessary joint program, 
cross~Service, and Secretarial priority p.-ogram analysis, review 
and evaluation. This of course does not oreclude suggesting 
Aaternatives should this be desirable; but the development and 
presentation of alternatives is the responsibility of line manage- 
ment in the first instance. 


XI want to assure we have a better definition:‘of this complex 
issue on level of detail, data banks and categorical formats. In 
addition, ZL want to reduce further the paverwork in the PPBS and 
to begin to rationalize the usage of the many varieties of cate- 
gories and data bases required internally and externally. 


To do this, I direct that a study be mounted to develop a 
more consistent framework of data hases and to reduce the level 
of data required among OSD and the Services. An inter-OSD-Service’ 
team led hy the Comptroller as chairman should do an in- cepth 
problem analysis and array options for cutting down the massive 
data requirements. Please inclu@e the OMB and legislative require- 


ments. I expect this report in 30 days 








Transition FY 83-87 


We should begin to move toward the improved PPBS imnedi- 
ately. I direct USD(Policy) to prepare draft Fy 1982-87 
Melicy guidence, PASE and Comotrolier to prevamre draft fiscal 
guidance and USD(R&£) and MRA&L to prepare draft resource 
Gemectives and planning suidance within 10 dys. USD(Policy) 
Ged take the overall lead to pull thasent seedzaft policy 
guidance packase together and distribute it .or review to all 
@pproprzate OSD and Service staffs. I then expect to hold 
the first meeting of the newly reconstituted DRB to review 
and approve the draft policy and fiscal guidance. 


I expect a signifacantly reduced PCM to ne prepared © 
pe the Services by 15 June 1981. 


The Secretary and I, in consultation with the Director 
of OMB, have decided that the joint OMB/OSD budget review 
will be continued. The precise form and nature of this 
review will be developed with OMB in the next several weexk:. 


I will regularly review progress tcward achieving this 
new revised PPBS. As we go through the FY 83 process and 
begin the FY 84 planning, I will keep open the options of 
a biennial POM and combined program-pbudset review in the 
next cycle. Much will depend on our progress this year. 


DoD Performance Review Process 


The Secretary and I will soon be instituting a strong 


‘ management review process through which goals, objectives, 


and milestones will be established and regularly reviewed 
by the Secretary and me for each major program. 


I appreciate the time and interest you have provided 
during this review. Achieving’ the goals the Secretary and 
I have set will not be easy and will take time. The Secretary 
and I expect and know we will receive your full cooperation 
and your personal leadership over time to achieve our joint 
overall objective of revitalizing American military strength. 


Carlucci 








APPENDIX C 


BVOLUTION OF QSD INFI#@ATDON ESTIMATES 


Tables 1, 2, and 3 respectively reflect the historical 
evolution of the Office of the Secretary of Defense estimates 
Mexeamilation used in the computation of the current, then 
@emeecoatimates of development, procurement, and military con- 
Besvtecrom Cost. The hastenical estimates of inflation are not 
Sorreeted for actual inflationary experience during past years. 
ijme westimate for inflatiom, for each past year, used in the 
Computation of the current eStimate is the last estimate that 
Mrtice of the Secretary of Defense issued for that year. 

Smee the fiscal year 1982 budget was being prepared for 
submisSion in December of 1980, the estimate of inflation used 
for the budget year and all future program years was that 
Office of the Secretary of Defense estimate issued in December, 
2980, (1.e. the current estimate of future inflation.) The 


source for these data was the F/A-18 Selected Acquisition 


Reports. 


tFor example, note that the Office of the Secretary of 
Defense estimate of the inflation of F/A-18 development cost 
Belable 3) for 1979 was initially 4.0 percent, but was last 
mertmmatea tO be 7.0 pereent. Ihe /.0 percent estimate for 
979 was used in the computation of the current eStimate of 
total development cost. 
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APPENDIX D 


emo wVOROGY FORSCALCULATION OF F/A-18 
COS? GROWTH DUE TO UNRECOGNIZED INFLATION 
WITH WORKSHEETS ATTACHED 


me Program Funding (Escalated $) 


aetirrentsG Pri@meyeanms.- Enter thesprogram funding 
amounts in escalated or "actual" dollars for each fiscal year 
(FY) prior to the Budget Year. Their sum should equal the 
amount shown under column 4 on Format E of the SAR. (The 
SAR's are not included in this appendix because of security 
classification; however, they are available from the Naval Air 
Systems Command and from Congressional sources.) 

b. Budget Year §& FYDP through to Complete - Enter the 
program funding amounts in escalated dollars for each fiscal 
year shown under the ''Current Estimate' column on Format H of 
tne SAR. 

liom “Seneemmethe total program fundane (this 
appropriation) in escalated dollars. This amount is the sum 
Remaeileentries in the "Program Funding (Escalated §)" row. It 
Should equal the amount shown under column 8 on the Format E 
me thie SAR. 

2. Program Funding (Base Year $) 

PCUEnentwGarPrior Years 


(1) Base Year to Budget Year - Enter the base 


Meseax COllars for each FY from the Base Year to the Budget Year. 


— 


b. Budget Year & FYDP through to Complete - Enter the 


base year dollars for each fiscal year from the Budget Year 


AN 





S@eproecram Completion. Each FY®¢@ollar amount should equal 
Siescurrent Estimate FYxx minus Escalation Amount FYxx shown 
emerormat H of the SAR. 

©, “fecal -"Enter the total program fumding (this 
appropriation) in base year dollars. This amount is the sum 
of all entries in the "Program Funding (Base Year $)" row. 

It should equal the amount shown under column 3 on Format E 
of the SAR plus pre-base year escalation shown in the ''Foot- 
note" of the SAR, where applicable. 

eee Program Escalation 

OGM nGitmqmentOr Years - Enter the amount, of -es- 
calation "Program Funding (Escalated $)" minus "Program Fund- 
ing (Base Year $)" for each fiscal year (FY). Do not make any 
adjustments for pre-base year dollars in this row. 

i menccetayedr G hYDP through to Complete - Enter the 
amount c escalation "Program Funding (Escalated R)" minus "Pro- 
Bram Funding (Base Year $)" for each FY. The values in each 
mi eseroula equal those Shown under "Escalation Amount" on 
Sommae H of the SAR. 

c. Total - Enter the total program escalation amount 
(this opm nidenom). this amount is the sum of all entries 
in the "Program Escalation" row. It should equal the total 
appropriation escalation entry shown under the Escalation or 
Remarks columns on Format G.1 (Cost Variance Analysis chart) 
of the SAR plus the pre-base year escalation shown in the 


f 


vi 





"Pootnote"” of the SAR, where applicable. As a double check, 
memenould also equal the total (this appropriation) from 
Pom Oo, Format E, minus the base year $ total (this appro- 
Prlation) from column 3, Format E, minus the pre-base year 
escalation shown in the "Footnote" of the SAR, where applicable. 

4. Annual Escalation Rate - These rates should be the 
annual rates used to develop the "Composite Escalation Index" 
Pm@ecetetS you change between program "Escalated" dollars and 
Meeeceercar' dollars. EXCEPTION: FY/7T 1s a "periodic" rate 
Bomerpeaquarcerly). If necessary, adapt format to reflect 
service peculiar instructions for handling the "transition" 
year. 

Pe ciweenlewGernhtloreyeans - Enter the program's annual 
escalation rate for each fiscal year (FY). These should be 
the annual rates used to develop the "Composite Escalation 

Index" for the Budget Year. 

b. Budget Year & FYDP through to Complete - Enter 
micomDaecnan'Seannual escalatzon rate for each FYDP fiscal year. 
These rates should equal the rates shown under "Escalation 
eee 7 Ol Format H of the SAR. 

= Compound EScalation Index - Develop a compound esca- 
Matton index using the program's "Annual Escalation Rated." 
mssign the program base year a value of 1.000. Enter the 


mndex for each fiscal year (FY) as a decimal. 








Generic example (not F/A-18 Data) 


pescal 


Year 


er 7 T 
Ey / 7 


FY78 (Base Year) 


179 


FY 80 


Annual 
Rate 


Z 


ie 


.o0 


00 


On) 
. 00 


220 


Compound 
Index 


Gees = 947 07 


0.947 = 1.000 + 1.056 


oO 
12060 = 13.000 x 1ate0 
20m Sol SO ae 062 


6. Outlay Rates - Enter the program's outlay rate (some- 


times called expenditure rate) as a percent for each fiscal 


wear (FY). 


These rates should be the outlay rates used to 


develop the ''Composite Escalation Index:'"' this permits a 


“a 


change between program "Escalated" dollars and "Base Year" 


flO lawames~. 


Outlay 


Year 


APPN FY 
f+ 1] 
for + 2 
iy + 5 
FY+4 
Prt > 

TOTAL 


ae 
aoe 


2 
oe 
56 


IE JE 





Ey 
ae 


Le 
36 
29 





100% 


Ole ayeaperecen tage 





100% 
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PT conmmooutewnscalation Index - Enter the program's 


Bempesite Escalation Index (sometimes called outlay-weighted 
index) for each fiscal year (FY). The Composite Escalation 

Index results from the mathematical combination of the pro- 

meas ‘'COmpound Escalation Index" and "Outlay Rates." 


Example: Composite Escalation Index (FY 1977). 





FY78 = FY79.—ssFY8O)sFYSLFY82_—s FSS TOTAL 
Compound 

Escalation 

Rate 1.000 1.060 26 ees [ose 1.414 - 

K x mG x x a X 

Outlay 

Rate 0.190 0.360 0.290 0.180 0.060 0.020 1.000 
Composite 


Escalation OreloUmet sms oze t80552/ + 02098 + 07080) + 0.028 = 1.105 


A complete explanation of how to prepare the Composite Escala- 
tion index 1s found in the SAR "Preparation and Review" Guide, 
Wo 7000.3-G, page 4-1 to 4-14. 

8. Calculated Program Funding (Base Year $) 

a. Current & Prior Years through to Complete - Enter 
the base year dollar amount obtained by dividing "Program Fund- 
ing (Escalated $)"' in each fiscal year by the corresponding 
eGomposite Escalation Index." 

b. Total - Enter the calculated total program funding 
(this appropriation) in base year dollars. This amount is the 

Boum of all entries in the "Calculated Program Funding (Base 


mear $)" row. 
AS 





Mice Gdleuwtated Program Funding (Base Year $)'' 
pow may not be the same as the "Program Funding (Base Year $)" 
row. The reasons for differences between the two base year 
programs include: 

ey) Improper escalation calculation; and 

(2) not adjusting the program base vear estimate 
mueears Where “actual"' escalation rates differ from those 


Srojyected in the budget. 


eeeeeon- tne attached worksheets the cost growth due to Un- 
recognized Inflation equals the Program Funding (Base R) minus 


Balculated Program Funding (Base R). 
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OSD(C) STAFF WHITE PAPER: (FALL 1981) 
BUDGETING FOR INFLATION 


Problem: Current budaetary procedures are not sufficient to protect planned 
Defense programs from erosion due to inflation. As a result, recent Defense 
budgets have less real growth than planned because of the subsequent effects of 
higher than anticipated inflation. The problem is most severe in major we290n 
programs that spend out slowly and necessarily are priced under the assumotion 
of rapidly declining inflation rates in future years. 


Background: OMB Circular A-11 permits inflation budgeting throughout the 


government. including all Defense purchases from the private sector. In the 
past, however. OMB directed rates for inflation have been materially below 
actual infiation, leading to difficulties in budget execution. 


Errors in the forecast rate of inflation affect Nod significantly because 
defense programs are usually fully funded in the year when they are autnorized, 
although the monies may not be spent for several vears. The full funding in- 
cludes an allowance for inflation, based on the OM8 forecast. If the forecast 
proves too optimistic, the appropriated amounts will be inadequate, since tnere 
1$ nO provision for subsequent adjustments to offset unanticipated inflation. 


Moreover, in recent years this problem has been exacerbated by another develop- 
ment. The recently inaugurated Department of Commerce defense deflator, wnich 
is based upon a special survey of defense goods, indicates that prices for 
defense purchases have been rising more rapidly than those of most goods and 
services in the economy, as measured by the GNP deflator. Yet under current 
procedures DoD must use a GNP deflator for its budget 9lannina, not a defense 
deflator that properly accounts for how its purchases differ from the economy- 
wide averace. 


Discussion of Alternatives: Three solutions for reducing the loss to inflation 
have been proposed: (1) a separate deflator and supplemental appropriations tu 
adjust for the error in the forecast; (2) budget at OMB projected rates and 
seek supplemental appropriations if realized inflation exceeds those projected 
rates; (3) request the Congress to appropriate Defense programs without regard 
for any future inflation and then later add whatever amount may be needed to 


- cover inflation. 


1. A Separate Deflator: This proposal calls for use of a separate Defense 
deflater, based on the established differences in the Defense and the GNP 
"market baskets," and supplemental appropriations if inflation exceeds the 
forecast or rescissions if the forecast is too high. 


Pro: 


If a more appropriate index were accurately projected, then inflation under- 
funding would be less likely. 


Tne Commerce Defense Price Series supports the conclusion that a separate index 
would be better than the GNP deflator. 
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Con: 


OMB has objected strongly and publicly to a separate Defense deflator. A 
separate deflator may be viewed by some as backing away from the President's 
economic program. 


It would be a sianal, especially to the defense contractor, “hat our program 
could be effectively "indexed" and there would be less incentive for efficiency 
and cost reduction. 


The low estimate of inflation probably results as much from a low forecast as 
from using the "wrong" index. Historically, a separate incex, projected con- 
sistently with the economic assumptions, would still have resulted in the need 
for supplemental appropriations. 


2. Budaet at OMB Projected Rates and Seek Supplementals: Tnis proposal 
incrementally funds tne added inflation as it is measured and reported through 
the Commerce Defense Price Index. The OMB projected indices would be used in 
the initial requests. 


Pro: 
Does not require OMB to recede from the strong objection to a separate Defense 
index. . 


Evidences continued suoport of the President's economic program and is consis- 
tent with the Secretary's testimony that he will submit a supplemental if the 
inflation estimates are too low. 


Hedges the risk of conaressional disapproval by splitting the inflation funding 
and continuing to support the full funding concept. 


Fits into the current budaet procedures of both the legislative and executive 
branches with only slight modification. 


Funds inflation at the appropriation level with the applicable Service or 
Agency allocating the funds by line item. 


Con: 
Produces the inflation funding iater than a serarate index would. 


May not provide full recovery for inflation since OMB or Congress will probably 
discount the request to provide an incentive for management. 


3. Constant Dollar Budaet and [Incremental Funding: This proposal calls for the 
Congress initially to appropriate amounts for Defense without regard for future 
inflation and then later to appropriate whatever is needed to cover inflation, 
thereby maintaining Defense purchasing power. The appropriations to increase 
Defense funding, by the amount prices had increased, would de made in incre- 
ments as inflation occurred. 


ae) 








Pro: 


Incremental funding would eliminate loss of program to inflation if it could oe 
fully implemented and supported by the Conaress. The primary objective is to 
get Defense out of the inflation projection business entirely. Instead, Dov 
would concentrate on pricing the program accurately in constant dollars, Sesed 
on the premise that DoD would do better taking chances with explicit downstream 
cuts than risking the implicit taxation of Defense orograms that has resuitad 
from low estimates of inflation. 


It would ease the turmoil that results when the economic assumptions are 
changed several times a year, in particular just as the budget is put to bed in 
December of each year. 


Inflation is incrementally funded by all our NATO allies and Japan. 
Con: 


Unless estimates are in constant actual year dollars, agreement with OMS cn 
estimates of current and budget year rates would still be required, even i* 
subsequent years could de excluded. 


An explicit allowance for unbudgeted Defense inflation, required to comput2 the 
Federal deficit, would reveal aggregate inflation assumptions unless the caon- 
stant dollar approach were applied government wide. 


Althouch it is possible this can be done without upsetting the present anotiva- 
tion to bid on defense contracts, it may weil involve the 2sssumotion of jarger 
contingent liabilities by the Government, because less of the total funds 
necessary to procure a given program will be in hand at the time of contract 
negotiation. U.S. allies have to varying degrees managed this problem, but 


their relationship with industry is different than ours. 


Because Conaress has been hesitant in the past to grant supplementals for 
inflation, there is substantial risk of major cuts in the increments. The FRG 
and other Western European countries now are discovering these risks of incre- 
mental budgeting as fiscal pressures begin to force cuts in programs already 
well underway. 


Verifiable data on the actual cost experience of at least major procurement 
contractors wi:] be required. We do not presently have a system that provides 
such information. Setting it up may be difficult, particularly at the subcon- 
tractor or vendor level and may be perceived as an increase in governinent 
control and regulation. 


~ 


Cee. 





Paster KEreRENCES 


Department of the Navy, Department of the Navy RDT&E 
imecement.Guide, Washington, D.C., Government Printing 
Oerice, 19°.9".” 


Ueo. Congress, House, Hearing on Department of Defense 
Authorization for 1981, H181-104, 96th Congress. 


"Air Combat Fighter,'' Aviation Week and Space Technology, 
meevovember 1975. 


Anthony, Robert N. and Herzlinger, Regina E., Management 
mienon-Profit Organizations, Homewood, Illinois: Richard 
Meeeirwin, iInc., 1980. 


meliriesel, Don and Slocum, John W. Jr., “Organizational 
Design: A Contingency Approach," Business Horizons, 
fom. 26, NO. 2, April 1, 1975. 


Hicks, Herbert G., The Management of Organizations, New 


York: McGraw-Hill Book Company, 1967. 


Archibald, Russell D., Managing High-Technology Programs 


and Projects, New York: John Wiley §& Sons, 1976. 


Galbraith, John Kenneth, The New Industrial State, New 
Wome: tthe New American Library, 1 


Dews, Edmund, et al, Acquisition Policy Effectiveness: 
Department of Defense Experience in the 1970's, R-2516-DRGE 
Report prepared for Office of the Under Secretary of Defense 
Momteceincieana Engineering, Santa Monica, California: 
i@emkana €Orporation, Oct. 1979. 


Department of Defense Instruction 5000.2, "Major System 
Acquisition Procedures,'' March, 1980. 


fHamdler, G Navy Program Manager's Guide, Naval Weapons 


ee 
Center, China Lake, California, December 1980. 


Department of Defense Instruction 5000.1, "Major System 
Aeomrsttion,'' March 1980. 


Navel Postgraduate School, Practical Comptrollership Course 
Student Text, Monterey, California, 1979. 





14. 


iPS... 


Gx, 


i . 


TS. 


ee 


20. 


Zils. 


es 


a . 


24. 


Zo . 


ZO . 


McKinney, Jerome B., and Howard, Lawrence C., Public 
Administration: Balancing Power and Accountability, Oak 
Park, Illinois: Moore Publishing Company, Inc., 1979. 


Pepartment of the Army, Office of the Chief of Staff, 
Program Analysis and Evaluation Directorate, 'PPBS Hand- 
weok ,"' 1979. 


Anthony, Robert H., and Herzlinger, Regina E., Management 
Control in Non-Profit Organizations, Homewood, [Ilinois: 
feenard . Irwin, Inc., 1980. 


sniegon, Virginia A., An Evaluation of the Navy's Selected 
Acquisition Reports, Fort Belvoir, Virginia: Defense 
systems Management College, 1976. 


Department of Defense, Office of the Assistant Secretary 
ef Defense (Comptroller). Preparation and Review of 
Serecced Acquisition Reports, May 1980. 


Davis, Guy W., “Dilemma of Uncertainties in Program Man- 
aeememt Orfrees," unpublished study project report, Defense 
Systems Management School, 1976. 


Peake, Hudson B., "Major DoD Procurements at War with 
Reality,’ Harvard Business Review, January-February, 1970. 


mmerey, Parris L., and Roscoe, Arthur J., Jr., "Cost Con- 
trol in Air Force System Acquisition," unpublished research 
mememee Air War College, Air University, 1975. 


Wammnacott, Thomas H., and Wonmacott, Ronald J., Intro- 
ductory Statistics, New York: John Wiley §& Sons, 1977. 


Armed Services Procurement Regulation Manual for Contract 
BPeacime, ASPMeNo.~ 1, Chicago: Commerce Clearing House, 


Inc., September 1975. 


Melonald, Paul R., Improvement. Curves, Covinay California: 
Procurement Associates, Inc., 1973. 


Qmage, &:. S., Analysys.for Public,Decisions, New York, 
Elsevier North Holland, [nc., l 


ieee Chanles J., ‘Decision-making an the,Department of 
Defense,'' lecture in H. Rowan Gaither Series in Systems 
Seiemees, 190605. Unaversity of Californra, Berkeley. Re- 
produced (Hand out V-11) by DRMEC, Naval Postgraduate 
sehool, Monterey, California. 


224 





a7. 


Ze . 


a . 


oe. 


Sal. 


40. 


Sapolsky, Harvey M., The Polaris System Development, 


Cambridge, Massachusetts: Harvard University Press, 1972. 


Gemeral Accounting Office, "F/A-18 Naval Strike Fighter: 
mise rrrectiveness 1s Uncertain," PSAD-80-24, February, 
iooO . 


Paekard, David, "Improving R&D Through Prototyping," 
published in NASA Seminar on Prototyping, 23-24 February, 
7 2 . 


Logistics Management Institute, Introduction to Military 


Program Management, LIM TASK 69-28, Maren, Loyel 


Page@ett, Thomas C., "An Examination of the Relationship 
Between Inflation and Cost Overruns in Defense Contracts 
and the Adequacy of Various Types of Price Indexes in 
bxpLadnane these Relationships," unpublished D.B.M. dis- 
Sertation, Florida State University, 1975. 


General Accounting Office, ‘Application of Design-to-Cost 
fomecpt to Major@Weapon System Acquisitions," PSAD-/75-91, 
erame 1975. 

Lee, Lamr, Jr., and Dobler, Donald W., Purchasing and 


Materials Management: Text and Cases, New York: McGraw- 
foie Book Go., 1977. 


Samuelson, Paul A., Economics, an [Introductory Analysis, 
New York: McGraw-Hill Book Co., 1 


MeConnell, Campbell R., Economics, New York: MeGraw-Hill 
Book Co., 1966. 


Meiselman, David I., "Deficits, Money and the Causes of 
bac iatiom,’ The Wall Street Journal, July 21, 1981, Edi- 
fOnriwal Paige. 


Carson, Clarence B., The Rebirth of Liberty, New Rochelle, 
New York: Arlington House, l 


Weeistewcetle. “Hastory and Theory of Price Index Numbers," 
mevemomodma Gieooclial Sciences, VII, pp. 652=655. 


Sanco iiw eG, , Aerospace Price indexes, 5-5638-PR Report 
to the United States Air Force Project RAND, Santa Monica, 
California, December 1970. Santa Monica, California: 
The Rand Corporation, 1970. 


Department of Defense Instruction 5000.53, "Uniform 
Budget/Cost Terms and Definitions," August 15, 1977. 


225 





a. 


Naval Audit Service, Audit Report K30018 F/A-18 Aircraft 
Acquisition Project of the Naval Air Systems Command, 
Falls Church, Virginia, 13 September 1978. 


ff 
I 
Oo 


if 








Pewee botR I BULTION LIST 


No. Copies 


pom. Jack R. Borsting 1 
Assistant Secretary of Defense (Comp) 

Rm. 3E822 

Pentagon 


Washington, D.C. 20301 


Mr. M. Paisley i 
Asst. Secretary of the Navy 

Research, Engineering and Systems 

Masiington, D.C. 20350 


VAdm. F. S. Petersen (Ret) 1 
1217 Evermay Court 
McLean, VA 22101 


RAdm. G. E. Jessen (Ret) 1 
V. P. Advanced System 

North American Aircraft Operations 

Rockwell International Corp. 

2230 E. Imperial Hi 

El Segundo, CA 90245 


Ream A. A. Gallotta, Jr. i 
OP-944 

@iemee Of Chief of Naval Operations 

Department of the Navy 

Washington, D.C. 20350 


RAdm. John G. Wissler 1 
Commander 

Naval Air Test Center 

Patuxent River, MD 20670 


Dee. J. 1. Kammerer il 
Dreetor for Special Projects 

Orree Of the Secretary of Defense 

e050 Pentagon 

Bashninguon, D.C. 20310 


Mr. B. W. Hayes 1 
Code 03 

Naval Weapons Center 

China Lake, CA 93555 


pe] 





e0. 


Ee, 


Le 


ih Se 


14. 


a S. 


6. 


7. 


mS . 


@apt. J. C. Weaver 
PMA-265 

Naval Air Systems Command 
Weshington, D.C. 20361 


@apt. Roy Buehler 

Director 

Systems Engineering Test Directorate 
Naval Air Test Center 

Patuxent River, MD 20670 


Gaet. R. F. Hollandsworth 
Commanding Officer 
AIRTEVRON Five 

Naval Weapons Center 
China Lake, CA 93555 


@apt R. C. Schroeder 
Commanding Officer 
AIRTEVRON Four 

Pacific Missile Test Center 
Poe Muga, CA 935042 


Meet. A. J. Perrella 

pee -555 

Naval Air Systems Command 
Meemington, D.C. 20361 


Capt. Dan Rowley 

Pern -955B 

Naval Air Systems Command 
Washington, D.C. 20561 


Gapt. J. J. Lahr 
Commander 

Naval Weapons Center 
China Lake, CA 95555 


fe. R. Hillyer 

Sode O01 

Naval Weapons Center 
@nana bake, CA 93555 


@eapt. J.D. Burns 
Sede USA 

Naval Weapons Center 
G@aomas bake, CA 93555 


Demense Locistics Studies Information 
Exchange 

U.S. Army Logistics Management Center 

Fort Lee, VA 23801 


228 





Le . 


nie. 


2 1§. 


cee 


24. 


DD 


EO: 


ed . 


23. 


Mr. Robert Miller 

UENTPS 

Naval Air Test Center 
Patuxent River, MD 20670 


Defense Technical Information Center 
Gamerom Station 
Alexandria, VA 22314 


Library 

Code 0142 

Naval Postgraduate School 
Monterey, CA 93940 


Prof. Carl Jones, Code 54 

Chairman, Department of Administrative 
Sciences 

Naval Postgraduate School 

Monterey, CA 93940 


Asst. Prof. R. G. Nickerson 
Code 54No 

Naval Postgraduate School 
Monterey, CA 93940 


Perec. Prof. D. C. Boger 
Code S4Bk 

Naval Postgraduate School 
Monterey, CA 93940 


Peet. Mike Sovereign 

Gade 55 

Naval Postgraduate School 
Monterey, CA 93940 


Or. >. Fitrell 
NMPC-446B 

Navy Arlington Annex 
Waispington, D.C. 20370 


GCaa. Tom Myers 

PMA-255E 

Naval Air Systems Command 
Washameton, D.C. 20361 


Car. David Sharp 

PMA- 265-3 

Naval Air Systems Command 
Washington, D.C. 20361 


i) 





Lo. 


a0 . 


S) 


SM. 


Bo. 


34. 


oe. 


me 0) . 


ms! . 


Ger. Rod Zumbro 

PMA- 265-2 

Naval Air Systems Command 
mashineton, D.C. 20361 


Cdr. Don Bradbury, OP506-G2 

Office of the Chief of Naval Operations 
Department of the Navy 

Rerinegecon, D.C. 20350 


Cdr. Don Schwikert 
SAFSF 

4C1000 Pentagon 
Mesuington, D.C. 20310 


Ledr. Joe W. Dyer 
Naval Weapons Center 
China Lake, CA 93940 


Mr. Richard Weinstock 

mept. 80, Bldg. 3 

McDonnell Douglas Aircraft Corp. 
moO. Box 516 

ee. Louis, MO 63166 


Mee IT. C. Varley 

Code 434 

Office of Naval Research 
Peanmeton, VA 22217 


Mr. Jim Weathersbee 

Office of the Chief of Naval Operations 
OP96D3 

Department of the Navy 

Washington, D.C. 20350 


Mr. B. Gosson 

PWR 5241 

Naval Air Systems Command 
Weshington, D. €. 20361 


@ot. Walt Canmlision 

Code PMA-272 

Naval Air Systems Command 
Washington, D.C. 20361 

















